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SECTION 1 - INTRODUCTION 

1.01 - Proiect Backnound 

The following report has been developed from investigations concerning the nature and 

extent of a gasoline release at the Naval Exchange Gas Station, Building 428, Submarine 

Base New London (SUBASENLON), Groton, Connecti.cut. Figure 1 illustrates the location 

of the Exchange Station on the Base. On October 10, 1989, gasoline was discovered in 

storm sewers adjacent to the Naval Exchange Gas Station. Emergency testing of three 

underground gasoline storage tanks and pipelines beneath the facility was conducted on 

October 11, 1989. Figure 2 illustrates a detailed map of the Exchange Station and the storm 

drain system. A significant leak was discovered in a crash valve located in the south 

dispenser pump on the second island from Building No. 428. When the crash valve was 

closed, gas was observed to leak at a rate of 2-4 ounces per minute. Originally, a crash 

valve at this site was observed by mechanical contractors to be malfunctioning on February 

21, 1989. A new valve was installed and it appeared to function properly. This new valve 

which was removed on October 11 contained a crack in its housing which facilitated the 

leak. 

Available records also indicate that on October 11 a capped vertical pipe at dispenser island 

No. 1 was also found to be leaking slightly. On October 13, this cap was replaced with a 

bleeder valve to allow air to be released from the system. All other pipes and tanks were 

determined to be tight based on hydrostatic testing by Pasquallini Inc. 

After the leak was identified, a baffle and weir was installed in catch basin No. 4 to collect 

some free-phase gasoline floating on the water surface. A small volume was collected 

during the period when vapors were noted. 

N001:10190EPZ.REP 1 
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The gasoline noted in the storm drains occurred at a time of low flow conditions. A period 

of heavy rainfall occurred immediately thereafter and very little or no gasoline was noted 

in the drains as observed through the catch basins shown on Figure 2. Most recent 

observations made during a subsequent period of low flow indicated only minor sheens and 

vapors in the affected basins. 

Based on these observations and the recent piping work at the facility, it appears that the 

release occurred over a relatively short period of time before it was noticed. Station 

reconciliation records indicate no loss greater than 0.5% over the period of time prior to 

1”” discovery of the leak. No estimate of volume of lost product could be made. 

1.02 - General Site Conditions 

The Naval Exchange Gas Station is located on the southern end of the Base on a relatively 

flat area near the Thames River which flows by the Base about 1,250 feet to the west. 

Surface topography around the station is also relatively flat and ranges in elevation from 22 

to 26 feet (USGS mean sea level datum). Topography decreases locally toward the catch 

basins and primarily toward catch basin No. 1 on the southeast comer of the facility. 

Surface water runoff from paved portions of the station is directed toward the network of 

catch basins which traverse the station (Figure 2). Discharge from these basins is co- 

mingled with other surface drainage in the area and blow off from an oil condensing unit 

prior to outfall at a boomed outlet at the Thames River. 

Geographically, the station is located in an area which formally contained a lake between 

two outcrops of rock to the northeast and southwest. The lake, which was historically known 

as “Crystal Lake”, was reportedly dredged and filled in with upland soils to create a level 

surface for development of the Base. As a result, soils in the area contain an upper layer 

of fill which is variable in thickness and which overlies naturally occurring fine sand, silt, and 
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organic silt of the former lake bed. On-site, the fill thickness varies from a few feet to 

approximately 15 feet and is thicker around underground tanks and storm water drain pipes. ._ 

Additionally, the backfill used for these structures is probably of higher permeability than 

the fine grained, natural soils surrounding them. This is probably a contributing factor to 

the gasoline observed in the storm water sewers. 

1.03 - Proiect Obiectives and Scone 

The purpose of this program was to characterize the extent of the gasoline release in the 

subsurface in the area of the exchange station and to define the mechanisms by which the 

gasoline is entering the storm water drainage system. Another goal of the program was to 

Q-- estimate the amount of non-aqueous phase product on the water table and the extent and 

type of dissolved petroleum hydrocarbon residues in the ground water. 

The nature of the data gathering phase of this program was flexible and comprehensive to 

allow for modifications to the field investigations as the program proceeded. Modifications 

that were needed, i.e. soil borings/monitoring wells were communicated verbally and in 

writing to Navy personnel. Authorization was sought from the Navy prior to the 

implementation of additional investigative efforts. 

By incorporating field modifications into the strategy of the field program, sufficient 

information for the screening and selection of an appropriate remedial plan of action was 

obtained. 

w-4 
SECTION 2 - FIELD INVESTIGATIONS 

2.01 - General 

C 
Field investigations were performed in separate phases between the period of December 5, 

1989 and July 30, 1990. Field investigation methodologies were consistent with those 

described in the “Plan of Action” (POA), “Naval Exchange Gas Station Underground Tank 
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(UST) Spill Investigation and Remedial Design,” dated November 1989. Field work 

consisted of the installation of a total of nine soil borings and subsequent monitoring wells. 

Grab sampling of surface water at four catch basins (two rounds), soil sampling, ground 

water sampling, air sampling, sampling ‘of the outfall area, manhole inspecting, and an 

elevation survey on-site were also conducted. 

2.02 - Health and Safetv Plan 

A Health and Safety Plan (HASP) was developed for implementation during the field 

activities. The Health and Safety Plan presented in Appendix A is written in accordance 

with OSHA 29 CFR 1910 ?egulation.s for hazardous waste operations and emergency 

response. The plan specifies the protective equipment required for site investigators and 

visitors to minimize exposure to potentially hazardous materials. 

The plan also specifies contingency plans for dealing with emergencies and other potential 

site hazards. A brief toxicological assessment of chemicals used on-site relative to potential 

.-es 
I 

effects which they might present to site workers at concentrations expected to be 

encountered during field work was presented in the plan. 

2.03 - Interim Samplinn Results 

An interim sampling effort was conducted prior to initiation of the drilling program to 

provide more substantive information regarding the point at which contaminants are 

entering the storm drain system. This information assisted in developing the amount and 

placement of borings and monitoring wells discussed in upcoming sections of this report. 

Grab samples of surface water at four catch basins around the station were collected on 

November 14, 1989 during low or ‘?ase flow” conditions according to the procedures in 

Appendix B. The catch basins sampled included No.‘s CB-1, CB-4, CB-5 and CB-7, shown 

on Figure 3. Two inlets at catch basin No. 1 were sampled and were designated CB-1A and 

CB-1B for the purpose of denoting sampling locations. Sampling location CB-1A was at 
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CB-1 at the inlet from CB-6 and sampling location CB-1B was at CB-1 at the inlet from CB- 

7. The purpose for collecting the samples during low flow conditions was to obtain water 

quality data at specific points representative of potential ground water infiltration into the 

drains. Sampling during storm or high flow conditions would tend to mix and dilute the 

samples at each point. 

The samples were observed for visual contamination (immiscible layers, sheens, etc.) and 

odors. This information was documented on a sampling log for each site as included in 

Appendix C. Samples were properly containerized and shipped to Toxikon Environmental 

Laboratories of Woburn, Massachusetts for analysis of volatile petroleum hydrocarbons 

(EPA Method 503.1) and Total Petroleum Hydrocarbons by infrared spectrophotometry 

(EPA Method 418.1). The chain-of-custody form is presented in Appendix D. Laboratory 

analyses were scheduled for a four-day turnaround to facilitate incorporation of the data into 

the proposed plan of action. A quality assurance/control trip blank analyses for volatile 

hydrocarbons was also performed but at no extra charge by the laboratory. 

Samples were collected by lowering a glass jar into the stream at each point. Oxygen levels 

noted in the basins during sampling were normal at 20 to 21%. No carbon dioxide or 

hydrogen sulfide was noted. Visual observations during sampling indicated clear water with 

no sheens or odors at the upstream basin CB-7. The following was noted at the two inlets 

to the next downstream basin CB-1, at sampling location CB-1B: strong gasoline odors with 

possible emulsified product was noted (downstream of the product loss area), no odors or 

sheens were noted in sampling location CB-1A from upstream basin CB-6. Slight sheens 

with very little or no odors were noted at two other downstream basins CB-4 and 5. 

2.04 - Soil Borines 

Nine test borings (OBG l-9) were performed for the purpose of collecting and analyzing soil 

samples and for placement of monitoring wells such that an approximation of the extent of 
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soil and ground water contamination, could be made. Boring locations are depicted on 

Figure 4. 

r, 

L9 

Due to the potential for encountering a subsurface utility, special care was required in 

advancing boreholes through the upper 3 to 4 feet. Coring of concrete was necessary at 

OBG 1, 2 and 4. All borings were initially hand excavated to a depth of 3 to 3.5 feet to 

confirm the absence or presence of subsurface utilities. Following hand excavation, 

continuous splitspoon samples were taken utilizing a 24-inch long by 2-inch outside diameter 

sampler. Samples retrieved were visually logged and classified by an OBG Hydrogeologist, 

placed in laboratory approved jars and were field screened for total organic vapor content 

by a photoionization detector (TIP) calibrated to a benzene equivalent using a 10.6 EV 

lamp. Samples selected for analysis were submitted, based on these field screening results 

and visual observations. 

Borings were advanced using 4 l/4 inch hollow stem augers to a total depth of between 14 

and 18 feet. Between soil sampling events, split spoons were decontaminated with a low 

phosphate soap wash followed by a tap water rinse, methanol rinse, and a final distilled 

water rinse. Hollow stem augers and drilling equipment were decontaminated between 

borings by a high pressure steam cleaner. Excavated soils and cleaning fluids were 

containerized in labelled 55 gallon D.O.T. drums for disposal by NAVFAC. Soil boring 

protocols and boring logs can be found in Appendices B and E, respectively. 

Samples exhibiting the highest organic vapor content were submitted for analysis of Volatile 

Petroleum Hydrocarbons (EPA Method 8010/8020) and Total Petroleum Hydrocarbons by 

IR, (EPA Method 418.1). In addition, soils which appeared to contain non-aqueous phase 

product were submitted for total petroleum hydrocarbon analyses by GC/FID methods. 

Quality assurance/control analyses for soils were performed by routine lab analysis of matrix 

spikes and duplicates. Results of the analytical data are explained in Section 3.04 

“Analytical Results” and raw data can be found in Appendix D. 
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2.05 - MonitorinP Well Installations 

c 
Upon completion of the soil borings, monitoring wells were installed on-site for the purpose 

of :l) ground water elevation monitoring for ground water flow direction estimations, 2) 

hydraulic conductivity testing for ground water velocity calculations, 3) determining the 

thickness of any non-aqueous phase floating product and 4) water quality evaluations. Well 

installation procedures and specifications can be found in Appendix B and E. 

Each well consisted of ten feet of 2” inside diameter PVC screen and a suitable length of 

solid riser to bring the well to ground surface. Well screens used at OBG-1 and OBG-4 

were a No. 20 slot size screen. These wells, installed initially, were found to allow a greater 

quantity of the natural formation to enter the well screen than was desired. To minimize 

f-3 this occurrence, slot size openings were reduced to a No. 10 slot size screens. 

- 

rc 

Upon setting the PVC in each well, washed silica was placed around and two feet above the 

screen followed by a 2 foot bentonite pellet seal. The remaining annulus was filled with a 

bentonite/cement grout. A flush mounted, locking protective cover was then placed over 

the well to protect it from disruption by vehicular traffic and unauthorized entry. 

Following installation, the wells were developed by use of stainless steel bailers and new 

polypropylene rope at each well. Development continued, until the discharge water 

appeared relatively free of sediment. Equipment used during development was 

decontaminated between wells, by a methanol rinse followed by a distilled water rinse. An 

elevation survey of well points and other structures relative to an on-site datum was 

performed at the conclusion of well development. The top of PVC and ground surface were 

surveyed at each well location. The ground elevation at the north rim of CB-1 was taken 

to be 100.00 feet. In addition, the ground elevation at catch basins CB-1, CB-5 and CB-7 

together with ground elevations at certain locations around the site were taken for control 

purposes. 

NOOl: 1019OEPZ.REP 7 
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2.06 - In-Situ Hvdraulic Conductivitv Tests 
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Hydraulic conductivity tests were performed in each of the monitoring wells. Stainless steel 

bailers were used to purge the wells in order to impart a sufficient drawdown. Water level 

readings were then collected as rapidly as possible during recovery until the major portion 

of the water column had recovered. Attempts made to record data at monitoring wells 

OBG-I and OBG-2, were insufficient because recovery rates were nearly instantaneous. 

du 

A-- 

The data was then plotted using Hvorslev’s method of analysis for a piezometer in an 

unconfined aquifer, “Groundwater”, Freeze and Cherry, 1979. Data pertaining to the 

hydraulic conductivity tests performed at OBG-3 through 9 can be found in Appendix F. 

The procedures for conducting the tests and evaluating the data are presented in 

Appendix B. 

c” 2.07 - Surface/Ground Water Sampling 

2.07.01 - Supplemental Surface Water Sampling 

P-+ 

k 

C 

r*I 

On December 15,1989, a second round of surface water samples was collected from 

catch basins CB-1, CB-4, CB-5 and CB-7 which coincided with the first round of 

ground water sampling from the wells. The sampling methods were the same as that 

used in the interim round. These samples of surface water were also collected during 

low flow conditions. Two inlets at catch basins CB-1 were sampled and were 

designated 1A and 1B. Samples were collected by lowering a glass jar gently into the 

effluent pipe in question. It was described and noted if contamination, odors, and 

suspended debris were present in the samples. Samples were then properly 

containerized and shipped to Toxikon Environmental Laboratories for analysis of 

volatile hydrocarbons and total petroleum hydrocarbons. A quality assurance/control 

trip blank accompanied each round of samples and was analyzed for volatile 

petroleum hydrocarbons. 
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2.07.02 - Ground Water Sampling 
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Two rounds of ground water samples were collected. Ground water samples were 

p” 

collected from the initial six monitoring wells to provide on-site ground water quality 

data. Samples were analyzed for volatile petroleum hydrocarbons, total petroleum 

hydrocarbons and a GC fingerprint scan run from non-aqueous phase product 

collected from two wells (OBG-1 and OBG-2). Product thicknesses in these wells 

during this time varied from one to three inches using multiple measurements with 

a product bailer. Ground water sampling methods were consistent with those 

described in Appendix B. 

C 

A second round of ground water samples was collected from the three supplemental 

wells (OBG-7 through 9) on June 27, 1990. These samples were also submitted for 

volatile petroleum hydrocarbons and total petroleum hydrocarbons using methods 

+-- described above. Ground water sampling logs can be found in Appendix G. 

i- SECTION 3 - FINDINGS 

3.01 - Surficial Characteristics and Ground Water Use 

The land surface at the Naval Exchange Gas Station is essentially flat with a very slight 

topographic slope of less than one foot from north to south. The ground surface has been 

graded to slope toward individual catch basins. 

The Base is located on the east bank of the Thames River about 6.5 miles upstream of the 

mouth. All surface drainage from the Base is westward into the Tharnes through an 

extensive storm water collection system. This drainage system is continuous through the 

Naval Exchange Gas Station. 

According to: “The Master Plan” there is no ground water development on the Base since 

Groton provides all potable water from surface water supplies. However, areas north and 

northeast of Base such as Ledyard, are dependent on ground water for their potable water. 

N001:10190EPZ.REP 9 



Ground water in the area can be obtained in stratified glacial outwash deposits, glacial till 

.- 
and bedrock. Depth to ground water on Base will vary depending on the source but is 

generally less than 10 feet below the surface. At the Exchange Station, the ground water 

is about 9 to 10 feet below ground surface. 

3.02 - Subsurface Geology 

ci 

- 

The area in which the Base lies consists of soils of the uplands, terraces and flood plains, 

all of which may be found within the Base perimeter. The upland areas are characterized 

with soils that vary from well drained to poorly drained with slopes in many areas exceeding 

15% and in some areas exceeding 30%. The terrace area in which the Exchange Station 

is located are generally characterized with poorly to very poorly drained soils deposited in 

a former lake or estuary. For urban use, these soils have severe limitations and restricted 

drainage and land fill measures are necessary to overcome the high water table. These fill 

measures are evident at this Naval Exchange Gas Station where fill material is comprised 

of three distinct units: 1) Dark brown fine to medium sand/some fine gravel and silt, 2) 

k Light gray-white, fine sand-silt and, 3) Pea gravel (located around the tanks). 

C Fill depths varied dramatically across the site. Fill depths near the USTs were observed 

at a depth of 16.5 ft. Fill depths away from the tanks varied from 4 to 7 feet. Information 

from OBG-6 revealed a fill depth of 10.5 feet, but this is believed to be due to the UST 

located to the north. 

Natural material consisted of two distinct units, Dark brown/black, fine silt/some fine 

sand/trace amounts of vegetation (roots, etc.) and Light gray, fine sand-CS-silt”. The “dark 

brown/black zone, viewed as an organic silt layer, is believed to represent lake bed, or 

estuarine sediments. The earth material below this zone, consisting of light gray, fine sand- 

CS silt, is well sorted and believed to be a glacial outwash deposit of the Pleistocene epoch. 

N001:10190EPZ.REP 10 
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Bedrock was not encountered during monitoring well installations, but is believed to be not 

far below the organic silt zone. This is based on the nearby geography and outcrops located 

close by to the northeast and southeast. 

i-- 

-, 

The bedrock underlying the Base consists of meta-sedimentary and meta-igneous layers 

which dip steeply to the northeast and make up the leg of the overturned Quaker Hill 

Anticline. These rocks exhibit many episodes of minor folding and faulting as well as high 

grade and retrograde mineralogic assemblages. 

3.03 - Ground Water Occurrence, Flow Direction, and Velocitv 

The first zone of saturation which represented the ground water table was found at a depth 

of about 9 to 10 feet below grade. The fluctuation of the ground water table observed 

through four monitoring rounds collected from December 1989 to July 1990 (see Table 1), 

indicated a fluctuation of not more than 0.2 feet downward during this time. 

Several rounds of ground water elevations were collected at the site because water levels 

appeared to be complicated by the presence of soils with varying permeability, free product 

layers, and drains. The third and fourth rounds collected in January and July 1990 were 

contoured as shown on Figures 5A and 5B. The presence or absence of contamination and 

proximity of wells to subsurface drains was used to help interpret the data. Using this with 

the flow data presented in the Fuss and O’Neil report indicated that the ground water flow 

is convergent toward Tang Avenue and then generally to the west (Thames River), as was 

previously expected. The local reversals at wells OBG-3 and OBG-6 is probably due to the 

fact that the water table is lowered in this area by leaky drain pipes, cistern or sewers near 

CB-1 and OBG-6. 

Hydraulic conductivity values at wells OBG-3,OBG-4,OBG-5, and OBG-6 around the fuel 

islands and gas tanks ranged from 0.076 to 0.35 ft/day and were representative of fine sand 

and silt deposits. Hydraulic conductivities on the western side of the site around wells 
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OBG-7, OBG-8 and OBG-9 were slightly higher once again and ranged from 0.48 to 5.5 

ft/day. These values were consistent with coarser grained coarse to fine sand deposits which 

were noted during borings for these wells. The hydraulic conductivity of the pea gravel 

around the tanks near OBG-1 and OBG-2 could not be recorded. Based upon literature 

values cited in “Applied Hydrogeology” by Fetter (Page 75), the hydraulic conductivity of 

well sorted gravel can range from 30 to 3,000 ft/day. 

- 

- 

An estimate of the range in ground water velocity (Vs) was made from wells OBG-3 through 

OBG-9 and the ground water flow maps. The hydraulic conductivity values for OBG-1 and 

OBG-2 in the gravel fill were not used here. These values may be applied for calculating 

ground water withdrawal rates and cones of influence if remediation of this type is 

- warranted for the gravel fill zone around the tanks. 

F The natural ground water velocity for the soils outside of the gravel fill zones was estimated 

by use of Darcy’s equation and an estimate of effective porosity and is given as: 

where: K = hydraulic conductivity (ft/day) 

i = hydraulic gradient (ft/ft) 

n = effective porosity 

I 

The hydraulic gradient delineated from the two maps varied between about 0.007 and 0.01 

and averaged about 0.009 ft/ft. The effective porosity was estimated to be 0.2 for sand 

(Cleary R.N., 1984). Based on this information, the velocity of ground water was estimated 

to be from 0.003 to 0.24 ft/day. Ground water and contaminant velocities will likely vary 

significantly due to the varied types and grain sizes of soils around structures, tanks, etc. 
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3.04 - Analvtical Results 

3.04.01 - Surface Water SamDling 

PI 

Analytical results from the interim surface water sampling support visual observations 

and are presented in Appendix D and Table 2. These results indicate non-detectable 

volatile or total petroleum hydrocarbons concentrations in the upstream basin CB-7. 

Elevated concentrations of aromatic volatile hydrocarbons typical of those found in 

unleaded gasoline were detected in at sampling location CB-1B downstream from the 

area of the gasoline release. These compounds consisted of benzene, trimethyl 

benzene, butylbenzene, toluene and xylenes. TPH values were detectable but 

somewhat less indicating that hydrocarbons present consisted almost wholly of those 

mentioned above. 

- 

c 

P 

Much lower but detectable volatile hydrocarbon concentrations were also noted at 

sampling location CB-1A and other downstream basins CB-4 and CB-5. No 

detectable TPH values were noted in these basins. These lower values represent a 

mixture of impacted influent at sampling location CB-1B and unimpacted influent in 

at sampling location CB-1A. A quality assurance analysis of trip blank indicated non- 

detectable concentrations. 

N-- The analytical results support the assumption that gasoline infiltrated the storm drain 

between basins CB-7 and CB-1. Results of the second surface water sampling on 

December 15,1989, indicated generally the same concentrations in all sampled basins 

except a notable decrease in concentrations at the most contaminated basin (CB-1). 

No oil film or sheen was noted during this period which indicated no migration of 

free phase product into this basin at this time. In fact, no free phase product or 

vapors have been noted since the initial release in October 1989. 

A 
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3.04.02 - Soils 

Analysis of organic vapors from soil samples collected from the borings indicated the 

presence of organic vapors, and some petroleum staining, in every boring except 

OBG-3, OBG-7 and OBG-8. Soil samples collected at and above the water table 

submitted for analysis of volatile petroleum hydrocarbons and Total Petroleum 

Hydrocarbons generally confirmed this finding. Volatile constituents consisting of 

benzene, ethylbenzene, toluene, and xylene (BETX), compounds were detected in 

soil samples from borings OBG-l, OBG-2,OBG-5,OBG-6, and OBG-9. The highest 

concentrations were found in boring OBG-2, OBG-6, and OBG-9 at depths of 6 to 

11 feet, (see Table 3). Only petroleum hydrocarbon concentrations likely due to 

heavier weight fuel oils were found in boring OBG-4, OBG-7 and OBG-8. A map 

presenting the concentrations of total petroleum hydrocarbons in soils is shown on 

Figure 6. As can be seen on this figure, concentrations of total petroleum 

hydrocarbons in unsaturated soils appear to be greater than 100 mg/kg (dry weight) 

in the location and to the southwest of the gasoline storage tanks. Additionally, 

more localized contamination is evident around wells OBG-7 and OBG-8. 

A fingerprinted concentration in soils representing gasoline was found in borings 

OBG-1 and OBG-9, each near gasoline islands. Kerosene and diesel oil was found 

at OBG-6. Samples weren’t fingerprinted in borings OBG-2,OBG-3,OBG-4, OBG- 

OBG-5, OBG-7, and OBG-8. 

3.04.03 - Ground Water and Product Samnlinq 

During the placement and subsequent inspection of the first four monitoring wells 

(OBG-l-4), significant odors and a free phase product accumulation were noted at 

the ground water interface in wells OBG-1 and OBG-2. Several inches of dark 

colored, non-viscous, weathered gasoline were noted in wells OBG-1 and OBG-2 

which were installed in a pea gravel around newly installed underground gasoline 

storage tanks. No visual contamination was noted at OBG-3 located near affected 
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catch basin CB-1. Only a trace of contamination was noted during sampling in OBG- 

4 near the crash valve leak and a sheen was also noted in the water surface in wells 

OBG-7 and OBG-8. 

Results of the ground water quality data are shown on Table 4. It should be noted 

that per the Scope of Work, a round of water samples was collected in December 

1989 from OBG-1 through OBG-6 and in July 1990 from OBG-7 through OBG-9. 

These represent two potentially different hydrologic scenarios. Therefore, any 

conclusions drawn from this data will be limited by this difference in sampling times. 

A concentration map for Benzene and for total BETX compounds are shown on 

Figures-7 and 8, respectively. Since benzene is a chief constituent of these detectable 

compounds, the pattern of Benzene concentrations is similar to that of BETX 

concentrations. The highest BETX concentrations of several hundred thousand parts 

per million were found in OBG-1 and OBG-2. These concentrations are likely 

affected by the free phase floating on the water surface at these locations (see Table 

5). Lower BETX concentrations of several thousand parts per bihion were 

detected at OBG-6, downgradient from OBG 1 and OBG-2, and OBG-9. These 

concentrations at OBG-1, OBG-2 and OBG-6 and at OBG-9 likely represent 

separate impacts from gasoline and diesel or kerosene from the abandoned pipeline 

and underground gasoline tanks at OBG-1, OBG-2, and OBG-6 and from older 

gasoline leakage at the former pump island at OBG-9. Two separate areas of ground 

water contamination from solubihzed aromatic compounds are exhibited on Figures 

7 and 8. 

It appears from these figures and available data that the solubilized plume of 

aromatic compounds around wells OBG-1, OBG-2, and OBG-6 is limited but 

elongate somewhat in a downgradient direction. Contamination from this plume 
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does not appear to have reached well OBG-8 located 150 feet from the existing 

underground gasoline storage tanks. 

A second more dilute plume of aromatic constituents from an older gasoline spill is 

evident downgradient of the former fuel islands on the western part of the site. The 

extent and downgradient migration of this plume is currently not known. 
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SECTION 4 - RISK ASSESSMENT 

4.04.01 - General 

This section of the report reviews the site conditions to evaluate the actual and 

potential migration of the contaminants in the soil and ground water. The results of 

the analytical program are compared to established Federal and State regu1ator-y 

standards or advisories. A health risk assessment of the contaminants in the ground 

water is presented to evaluate the potential health effect of not responding to the 

contamination on this site and the identification of contaminant transport scenarios 

which may contribute to human and environmental health risks. 

4.02 - Actual and Potential Migration of Contaminants 

As stated in the review of the hydrogeologic investigation in Section 3, the ground water 

contains two solubilized plumes containing BETX compounds. Due to the convergent 

pattern of ground water flow to the west along Tang Avenue, the exact downgradient 

migration of the plumes along Tang Avenue is not currently known. There is also the 

potential for the plume around the underground storage tanks to migrate into the subsurface 

drain system network which discharges at the outfaIl at Thames River. The potential health 

impact is discussed in Section 4.04 if migration of the contaminants were to reach the 

Thames River. 

The concentration of aromatic hydrocarbons in ground water decreases significantly over 

short distances in some areas probably due to dilution and or attenuation to the soil matrix. 

There may also be some natural biodegradation occurring but no technical evidence is 

available to confirm this commonly occurring mechanism at the site. The potential 

migration of the aromatic plumes off the site cannot be accurately estimated from data 

developed to date. 
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4.03 - Contaminant Concentrations vs. National and Local Water Standards 

According to the Base Public Works Department personnel, the ground water is classified 

as Class GB. The Connecticut Department of Environmental Protection (CIDEP) 

description of this classification is “Ground waters within highly urbanized areas or areas of 

intense industrial activity and where public water supply service is available. May not be 

suitable for direct human consumption due to waste discharges, spills or leaks of chemicals or 

land use impacts. The State’s goal is to prevent further detetioration by preventing any 

additional discharges which would cause irreversible contamination. ’ 

According to preliminary discussions with CTDEP the policy is that for GB classified ground 

water, cleanup levels are site specific and would be determined on a case by case basis, 

which may consider background levels; however, the CTDEP may require cleanup to class 

GAA, drinking water standards. Class GAA ground water is subject to the standards of 

Section 19-13-B102 of the Connecticut Public Health Code, advisories of the Department 

of Health Services and primary and secondary standards of the Federal Safe Drinking Water 

Act. 

The following table compares the highest levels of contaminants detected in the ground 

water with applicable Federal and State drinking water standards. 
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CONTAMINANT LEVEL VS. WATER STANDARDS 

HIGHEST EPA (a) COW. DEFT.(b) 

DETECTED CONTAMINANT MCL OF HEALTH SERVICES 

CONTAMINANT LEVEL (ppb) (PPb) ACTION LEVEL (ppb) 

Benzene 43,995 5 09 1 

Ethyl Benzene 110,100 700 (9 700* 

Toluene 100,570 2000 cp) 1000 

Xylene 52,260 10000 (P) 10000* 

(a) USEPA Maximum Contaminant Levels from “Drinking Water Standards and Heal 

Advisory”, April 5, 1989. 

(b) Action levels adopted by CIDEP. 

(F) Final Regulatory Status. 

(P) Proposed Regulatory Status. 
* Same as USEPA MCL. 

th 

As shown on Table 4, highest contaminant levels were all located at monitoring well OBG-1, 

except ethylbenzene which was highest at monitoring well OBG-2. In fact, benzene 

concentrations exceed the USEPA MCL of five ppb at wells OBG-1,2,4,6 and 9. The 

USEPA MCL and CTDEP action level of 700 ppb for ethyl benzene was exceeded in wells 

OBG-1, OBG-2, and OBG-9. The USEPA MCL of 2,000 ppb and CIDEP action level of 

1,000 ppb for toluene was exceeded again in wells OBG-1, OBG-2, and OBG-9. The 

xylenes MCL and action level of 10,000 ppb was exceeded in wells OBG-1 and OBG-2. 

In summary, applicable ground water standards were generally exceeded in wells OBG-1, 

OBG-2, and OBG-9 which represent the two separate plumes. Concentrations of benzene 

in wells OBG-4 and OBG-6 were also exceeded. 

NOOl: 10190EPZREP 19 



lo/90 

Although the USEPA promulgates MCLs, state regulatory agencies have the option to 

establish more stringent levels. Such is the case for benzene and toluene. If the CTDEP 

chooses to cleanup to class GAA ground water standards, the ground water remediation will 

have to be designed for the above action levels. 

Also as discussed with the CI’DEP Water Compliance Unit, the action levels for soil 

remediation are decided on a site specific basis. They occasionally use a 100 ppm total 

petroleum hydrocarbon (TPH) action level. Six (6) of the eight (8) soil borings analyzed 

for TPH have levels greater than 100 ppm. 

4.04. OUALITATIVE RISK EVALUATION 

4.04.01 General 

This report presents a qualitative evaluation of the potential exposure risks associated 

with the Naval Exchange Gas Station at the Base in Groton, Connecticut (“the site”). 

The assessment addresses potential risks associated with chemicals detected in the 

air, soil, surface water, and ground water on, or originating from, the site. Consistent 

with the nature of a qualitative risk evaluation, the magnitude of potential exposures 

and the resultant risks are not quantified. The risk evaluation may be summarized 

as follows: 

b Of the four exposure pathways addressed (air, soil, surface water, and ground water), 

only the air pathway has the potential to facilitate exposures to chemicals of concern. 

4.04.02 Site Location 

The site is located on the southern end of the Base on a relatively flat terrace of the 

Thames River. The Thames River is located approximately 1,250 feet to the west 

of the site. 
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The site is currently operated as a gas station. Three underground storage tanks 

(USTs) are situated on the site; two lO,OOO-gallon steel tanks (containing Unleaded 

Supreme and Unleaded Plus gasoline), and one 15,000-gallon fiberglass tank 

(containing Regular Unleaded gasoline). Approximately 95% of the site is covered 

with asphalt, fuel islands, or buildings. One small grassy area (approximately 100 

square feet) is present to the north of Island #l. 

4.04.03 Historv of the Release 

On October 10, 1989, gasoline was discovered in storm sewers adjacent to the site. 

Operations at the gas station were halted, and on October 11, 1989, the Connecticut 

Department of Environmental Protection (DEP) was notified of the release. The 

DEP stated that an investigation and cleanup were required to mitigate outfall of 

contaminants to the Thames River. 

On October 11 and 12, 1989, the three gasoline USTs and pipelines beneath the 

facility were tested by C.P. Utilities. Leaks were detected at two locations in the 

piping system; all other pipes and tanks were determined to be tight based on 

hydrostatic testing (see Navy Memo dated 18 October, 1989, Appendix H). 

1) A significant leak was discovered in a crash valve located in the south 

dispenser pump on dispenser island #2 (which dispenses Unleaded Plus 

gasoline). When the crash valve was closed, gas was observed to leak at a 

rate of 2-4 ounces per minute. On October 11, the valve was replaced by 

Nutmeg Mechanical. The new valve was tested on October 12, and no 

leaks were detected. 

2) A capped vertical pipe at dispenser island #l (which dispenses Unleaded 

Supreme gasoline) was found to be leaking. On October 13, this cap was 
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replaced with a bleeder valve to allow air to be .released from the system. 

The pipe was retested on October 13, and no leaks were detected. 

On October 12, a bafff e and weir were installed in Catch Basin #4 to collect gasoline 

floating on the water surface. Over a period of one week, gasoline was removed by 

a vacuum truck. 

The gasoline noted in the catch basin system occurred at a time of low-flow (“dry 

weather”) conditions (October 10, 1989). A period of heavy rainfall occurred 

immediately thereafter (one week later), at which time very little or no gasoline was 

noted in the catch basin system. Observations noted during a subsequent dry 

weather period (November 14, 1989) indicated only minor sheens and vapors in the 

affected catch basins. Based on these observations and the recent piping work at the 

facility, it appears that the gasoline release occurred over a relatively short period of 

time before it was noted. Station reconciliation records indicate no loss greater than 

0.5% over the prior few months. Therefore, it was not possible to estimate the 

volume of lost product. 

4.04.04 General Sampling; Locations and Media 

b Air samples were collected to evaluate the presence of chemicals of 

potential concern in site air. 

w Ground water samples were collected from on-site monitoring wells to 

identify the presence of a contaminant plume in local ground water. 

b Soil samples were collected during monitoring well installation to evaluate 

the horizontal and vertical distribution of chemicals of potential concern in 

site soil. 

* Surface water samples were collected to evaluate the presence of chemicals 

of potential concern in stormwater runoff. Samples were collected from the 

on-site catch basin system and an outfall discharging to the Thames River. 
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4.04.05 Scone of the Risk Assessment 

This assessment focuses on potential exposures to chemicals detected in the air, 

ground water, soil, and surface water at, or believed to be originating from, the site. 

The assessment is based on analytical results from sampling conducted by O’Brien 

& Gere Engineers, Inc. in November 1989 through June 1990, as well as recent site 

visits. The conclusions presented herein are limited to those which may be drawn 

from these data. 

An exposure assessment is a tool which may be used to evaluate the potential health 

and environmental risks which may be associated with residual chemicals present at 

a site. There are a number of possible approaches to exposure assessment: exposures 

may be analyzed qualitatively to identify potential exposure scenarios, quantitatively 

to evaluate their magnitude and significance, or both. The exposure assessment 

presented herein is a qualitative assessment, conducted in accordance with guidelines 

and procedures of the United States Environmental Protection Agency (EPA) for 

evaluating human health risks related to hazardous waste sites, as described in the 

Risk Assessment Guidance for Sunerfund. Volume I, Human Health Evaluation 

Manual (Part A) (EPA, 1989). 

This exposure assessment is divided into two main sections: 

1) Identification of chemicals of potential concern; and, 

2) Exposure assessment. 

4.04.06 Identification of Chemicals of Potential Concern 

4.04.06.01 Environmental Samnling 

& - A compIete description of the air sampling strategy and methodology 

is presented in Section 2.08. In summary, in January 1990, three air 

samples were collected at locations upwind, on-site, and downwind of the 

site. Air samples were collected over a period of 4.5 to eight hours. 

N001:10190EPZ.REP 23 



Samples were analyzed for benzene, toluene, ethylbenzene, and xylenes 

(BETX) by gas chromatography. 

Results of the air analyses are presented in Table 1 of Appendix H. In 

summary: 

b Benzene was detected in the sample collected near the cashier’s booth. 

b Toluene was detected upwind of the site and on-site near the cashier’s 

booth. 

C 

Cc 

b Xylene was detected upwind of the site and on-site near the cashier’s 

booth. 

b Ethylbenzene was detected in the sample collected near the cashier’s 

booth. 

Based on analytical results, it appears that on-site concentrations of BETX 

are greater than upwind concentrations. However, since these chemicals 

were not detected in the downwind air sample, it appears that on-site 

concentrations are not being transported off-site, but are being diluted and 

dispersed at concentrations below detectable levels. 

Ground Water - A complete description of the ground water sampling 

strategy is presented in Sections 2.07. In summary, in December 1989, six 

monitoring wells (OBG-1 to OBG-6) were installed on-site and sampled. 

Ground water samples were analyzed for volatile organic compounds 

(VOCs) by EPA Method 503 and Total Petroleum Hydrocarbons (TPH) by 

Infrared Spectroscopy (IR). Fuel oil fingerprint (FOFP) tests were 

conducted on two free-phased floating product samples collected from 

OBG-1 and OBG-2. 

NOOl: 1019OEPZ.REP 24 



In June 1990, three additional monitoring wells (OBG-7 through OBG-9) 

were installed on-site and sampled. Samples were analyzed for VOCs by 

EPA Method 503 and TPH by IR. 

Results of the ground water analyses are presented in Table 2 of Appendix 

H. In summary: 

b VOCs were detected in six of the nine wells sampled; 

l TPH were detected in three of the nine wells sampled; and, 

b FOFP tests indicated the presence of gasoline in OBG-1 and OBG-2. 
-. 

soil - A complete description of the soil sampling strategy is presented in 

Section 2.04. In summary, in December 1989, five composite soil samples 

were collected during monitoring well installation. Soil samples were 

collected from various depth intervals, ranging from zero to 11 feet. 

Samples were analyzed for VOCs by EPA Methods 8010/8020, and TPH 

by IR. In addition, FOFP tests were conducted on three oil-saturated soil 

samples collected from OBG-1, OBG-4, and OBG-6. 

In June 1990, three composite soil samples were collected during the 

installation of three additional monitoring wells (OBG-7 to OBG-9). Soil 

samples were collected from various depth intervals, ranging from four to 

nine feet. Samples were analyzed for VOCs by EPA Methods 8010/8020, 

and TPH by IR. In addition, a FOFP test was conducted on an oil- 

,- saturated soil sample collected from OBG-9. 

Results of the soil analyses are presented in Table 3 of Appendix H. In 

summary: 

l VOCs were detected in five of the eight soil samples collected; 

b TPHs were detected in seven of the eight soil samples collected; and, 

C 
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b FOFP tests indicate the following: the presence of gasoline in OBG-1 

and OBG-9; gasoline, kerosene, fuel oil (#2, #4, and #6), and other 

petroleum contamination were not detected in OBG-4; and the 

presence of kerosene and diesel fuel in OBG-6. 

Surface Water A complete description of the surface water sampling 

strategy is presented in Section 2.07. In sumnxry, in November and 

December 1989, 10 water samples were collected from four catch basins 

(two inlets were sampled at CB-1: CB-1A and CB-1B). Samples were 

collected during dry weather conditions. Samples were analyzed for VOCs 

by EPA Method 503, and TPH by IR. In addition, a FOFP test was 

- conducted on the water sample collected from CB-4. 

In January 1990, one surface water sample was collected from an outfall to 

the Thames River, at a point approximately 1,250 feet downstream from the 

site. This outfall releases water collected by the on-site catch basin system. 

The sample was analyzed for VOCs by EPA Method 503, and TPH by IR. 

Results of the surface water analyses are presented in Table 4 of Appendix 

H. Insummary: 

b VOCs were detected in three of the four catch basins sampled. 

ä TPHs were detected in three of the four catch basins samples. 

b The FOFP test indicated the presence of gasoline, kerosene, and diesel 

fuel in CB-4. 

w VOCs and TPHs were not detected in the sample collected from the 

outfall. 
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4.04.06.02 Summarv of Chemicals of Potential Concern 

The chemicals which were detected in the various environmental matrices 

are summarized in Table 5 of Appendix H. These chemicals were termed 

“chemicals of potential concern”. As shown, 12 VOCs (including four 
- 

.- 

volatile halogenated organics and 1 polynuclear aromatic hydrocarbon 

[naphthalene]) were identified.. 

C 
4.04.06.03 Pertinent Toxicolonv of Chemicals of Concern 

Appendix H presents relevant toxicology for the chemicals detected in the 

environmental samples. In general, the chemicals of potential concern are 

not highly toxic, and, given preliminary evaluation of complete exposure 

pathways, toxicity resulting from acute exposure is unlikely. 

R 

Chronic exposures to the chemicals of potential concern could result in a 

variety of systemic or carcinogenic effects. In general, following repeated 

exposures to high concentrations of these compounds, injury could occur to 

target organs (those organs which are sensitive to specific chemical 

damage), primarily the liver, kidneys, and central nervous system . 

4.04.07 Exnosure Assessment 

Exposure is defined as the contact of an organism with a chemical or physical agent 

(e.g., chemicals of potential concern). Qualitative exposure assessment is the 

determination or estimation of the frequency, duration, and route of exposure. The 

qualitative exposure assessment proceeds with the following steps: 

b Step 1 - Characterization of exposure setting 

b Step 2 - Identification of exposure pathways 
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C 

C 

- 

- 

C 

4.04.07.01 Characterization of Exposure Setting 

The first step in evaluating exposure is to characterize the site with respect 

to its physical characteristics, as well as those of the human populations on 

and near the site. The output of this step is a qualitative evaluation of the 

site and surrounding populations with respect to those characteristics that 

influence exposure. Information gathered during this step supports the 

identification of exposure pathways in Section 4.04.07.02. 

Physical Setting 

Climate - The southeastern Connecticut region has a variable climate 

characterized by frequent but short periods of heavy precipitation. The 

region lies in the path of “prevailing westerlies” and of cyclonic disturbances 

that cross the country from the west or southwest towards the east or 

northeast. It is also exposed to occasional storms that travel up the Atlantic 

coast. Some storms are tropical and occasionally are of hurricane intensity. 

All storms in the region are heavily laden with moisture from the ocean 

The maximum tide of record was in September 1938 when a 

hurricane generated surges 12 feet above normal high tide and caused 

severe damage to the region. 

The average annual temperature is about 50” F. Average monthly 

temperatures vary widely throughout the year, from 58” to 72” F in July and 

August, to 23” to 30” F in January and February. Extremes in temperature 

range from the upper 90’s to infrequent lows of lo” F or lower. 

Annual precipitation has ranged from about 32 inches to 65 inches. About 

22 inches are returned to the atmosphere each year by evaporation. 
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Geolotic Setting - The site is located in an area which is underlain with 

meta-sediments and metaigneous layers which are characterized by the 

. northeast-trending steeply dipping beds, and make up the leg of the 

overturn Quaker Hill Anticline. These rocks exhibit many episodes of 

minor folding and faulting as well as high grade and retrograde mineralogic 

assemblages.’ 

Vegetation - The site is devoid of vegetation, with the exception of a small 

vegetated area approximately 50 feet to the north of Island #l. This grassy 

area is approximately 100 square feet in size. With the exception of a 

baseball field located across Tang Street, the vicinity of the site is highly- 

developed, industrial property with very limited vegetative cover. 

Soil Tvne - The site is located in an area which formally contained a lake 

between two outcrops of rock to the northeast and southwest. The lake, 

which was historically known as “Crystal Lake”, was reportedly dredged and 

filled in with upland soils to create a level surface for development of the 

Base. As a result, soils in the area contain an upper layer of fill which is 

variable in thickness and which overlies naturally occurring fine sand, silt, 

and organic silt of the former lake bed. On-site, the fill thickness varies 

from a few feet to approximately 15 feet, and is thicker around the USTs 

and stormwater drain pipes. The backfill used for these structures is 

probably of higher permeability than the fine-grained, natural soils 

surrounding it. 

Fill material is comprised of three distinct units: 1) “dark brown fine to 

medium sand/some fine gravel and silt”, 2) “light gray-white, fine sand-silt”, 

and 3) pea gravel (located around the tanks). Near the USTs, fill was 

’ Information was obtained from the Master Plan for the Naval Submarine Base New London, 
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observed at a depth of 16.5 feet. Away from the USTs, fill depths vary 

from four to seven feet. Monitoring Well OBG-6 revealed a fill depth of 

10.5 feet, likely due to the UST located to the north. Natural material was 

seen as two distinct units: 1) “dark brown/black, fine silt/some fine 

sand/trace amounts of vegetation (roots, etc.)“, and 2) “light gray, fine sand- 

CS-silt”. The “dark brown/black” zone, viewed as an organic silt layer, is 

believed to represent lake bed, near shore, or swamp sediments. The earth 

material below this zone, “light gray, fine sand-CS-silt” is well sorted and 

believed to be glacial outwash deposit of the Pleistocene epoch? 

Ground Water Hvdrologv - Groundwater is present at a depth of nine feet 

-. ,below grade. Groundwater flow direction is to the south. To the south of 

the site, groundwater flow is northward toward the site. It is likely that 

groundwater also converges toward the site from the north, then continues 

westward the Thames River. Plow may be locally modified by more 

permeable trenches in the area. 

The site is located on the east bank of the Thames River, about 6.5 miles 

upstream of the mouth. All surface drainage from the Base (including the 

site) is westward into the Thames River through an extensive stormwater 

collection system. There is no groundwater development on the Base since 

Groton Utilities provides all potable water from surface water supplies? 

2 Information was obtained from a memo from Mark A. Randazzo (OBG) to NAVFAC- 
GROTON, CT dated December 28, 1989. 

3 Information was obtained from the Master Plan for the Naval Submarine Base New London. 
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Location and Descrintion of Surface Water 

On-Site - Surface topography around the site ranges in elevation from 22 

to 26 feet (USGS mean sea level datum) and decreases towards CB-1 on 

the southeastern portion- of the site. Surface water runoff from paved 

portions of the site is directed toward the network of catch basins which 

traverse the site. A review of the storm drain blueprints indicates that the 

storm drain paralleling Tang Avenue flows easterly on the west side and 

westerly on the east side of the catch basin, converging at CB-3/4. The 

piping running north-south between CB-1 and CB-4 is below the water 

table. -. 

Discharge from these basins is co-mingled with other surface drainage and 

blow-off from an oil condensing unit (at the tank farm across Tang Street) 

prior to outfall at a boomed outlet at the Thames River. The catch basins 

do not overflow, and water in the system is seven to ten feet below road 

level. 

Off-Site - The Thames River flows approximately 1,250 feet to the west of 

the site. In this area, the River is an estuary. Marine invertebrate animals 

that are common in the Thames estuary include blue crabs, soft clams, hard 

clams, mussels, barnacles, scallops, annelids, amphipods, polychaestes, sea 

anemones, starfish, sponges, and lobsters. 

Numerous resident and migrant fish species inhabit the Thames River 

estuary. A total of at least 61 species have been recorded, of which 57 use 

the Long Island Sound area as spawning grounds. The reach just south of 

the Base is known to be a nursery area for back flounder. Anadromous fish 

using the Thames River include sear run brown trout, American shad, 

rainbow smelt, white perch, striped bass, alewife, and glut herring. 
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An oyster and clam bed occurs in this reach of the Thames along its 

western bank opposite the ,Base. There are two major hard clam 

concentration areas located appro&mately two miles below the Base on 

either side of the river.” 

Location of Current Ponulations Relative to the Site 

On-site - The site is currently used as a gas station, serving regular and 

unleaded gasoline and providing car repair service to military personnel. 

Therefore, current on-site populations consist of on-site employees (cashiers 

and auto mechanics) and customers (buying gasoline and receiving 

automotive repair services). 

Off-site - The site is located on the Base. Approximately 6,000 to 8,000 

personnel live in barracks located approximately 1,000 feet to the east of 

the site. In addition, a baseball field is located across Tang Street to the 

south of the site. 

Current Land Use 

On-Site Recenters - The site is situated in an area which is zoned for 

commercial use. The site is currently used as a gas station, serving gasoline 

and offering automotive repair services. It is expected that the maximum 

daily exposure period for on-site employees is eight hours (an average work 

shift). It is expected that site employees remain indoors during an average 

work day; the cashier remains inside Building 428, and the mechanics 

remain inside the Bay. 

4 Information was obtained from the Master Plan for the Naval Submarine Base New London. 
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The maximum daily exposure period for site customers is expected to be 

one hour. It is assumed that customers remain outdoors during their on-site 

activities (at the gasoline pump or waiting for their car to be serviced). 

Due to the industrial/commercial nature of the site and its vicinity, the only 

G type of wildlife which is expected to be present on-site is typical urban 

wildlife (e.g., birds). 

Off-Site Receptors - Immediately to the north of the site is a parking lot. 

Approximately 2,500 feet to the north of the site is the Navy 

Exchange/commissary store. 

To the south of the site is recreational land use and fuel storage. The 

surface of the land is used as a baseball field. Under the baseball field is 

an underground fuel storage area operated by the Base, where, historically, 

nine 750,000-gallon fuel storage tanks were located. Historically, Tanks #l, 

#2, #3, and #5 were used to store No. 6 fuel oil, while Tanks #4, #6, #7, 

#8, and #9 were used to store DFM. Currently, four tanks are in 

operation: Tanks #l, #2, and #3 contain No. 6 fuel oil, and Tank #5 

contains waste oil. Currently, Tanks #4, #7, #8, and #9 are empty. Tank 

#6 was demolished over 15 years ago. 

k 

To the east and west of the site are various buildings. Most buildings are 

used for storage only. However, one building to the west of the site 

(Building 406) is a Public Works Department carpentry and grounds 

maintenance shop. 

The following is a summary of sensitive populations within one mile of the 

site: 
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,- b children at the child care center (Building 521), located approximately 

one mile from the site; 

b patients at Naval Hospital Groton, located approximately one mile 

from the site; 

b no schools are present within one mile of the site; and, 

b no retirement facilities are present within one mile of the site. 

Future Land Use 

According to the Master Plan for the Base, the Base is a highly-developed, 

industrial property. Therefore, it was assumed that future land uses on-site 

and in its vicinity will remain the same as present. 

4.04.07.02 Identification of Exnosure Pathwavs 

An exposure pathway describes the course a chemical takes from the source 

to the exposed individual. An exposure pathway analysis links the sources, 

locations, and types of environmental releases with population locations and 

activity patterns to determine the significant pathways of human exposure. 

An exposure pathway generally consists of four elements: 

1) a source and mechanism of chemical release; 

2) a retention or transport medium; 

3) a point of potential human contact with the contaminated 

medium (referred to as the exposure point); and, 

4) an exposure route (e.g., ingestion) at the contact point. 

Possible release sources, release mechanisms, and receiving media were 

identified for past, current, and future release (see Table 6 of Appendix H). 

As shown, it was determined that air, surface water, ground water, and soil 

are/were potential receiving media for release sources. 
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The fate and transport of the chemicals of potential concern were evaluated 

to help link sources with currently contaminated media. To determine the 

. fate of the chemicals, information was obtained on their physical/chemical 

and environmental fate properties. The information is presented in Table 

7 of Appendix H. 

Potential exposure points were identified by determining if and where any 

of the potentially exposed populations (identified in Section 4.04.07.01) can 

contact the receiving media presented in Table 6 of Appendix H. Any 

point of potential contact with a contaminated medium was considered to 

be a potential exposure point (see Table 8 of Appendix H). In general, 

potential exposure points were identified where the concentration that could 

be contacted is the greatest. 

After determining potential exposure points, potential exposure routes were 

identified based on the media contaminated and the anticipated activities 

at the exposure points. Potential exposure routes are presented in Table 

9 of Appendix H. 

Following the identification of potential exposure points and potential 

exposure routes, complete exposure pathways were identified (see Table 9 

of Appendix H). A pathway was considered to be complete if there is: 

1) a source or chemical release from a source; 

2) an exposure point where contact can occur; and 

3) an exposure route by which contact can occur. 

If these conditions are not met, the pathway was determined to be 

incomplete. The following conclusions were made: 
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Air Pathwav 

On-Site - For current conditions, the air exposure pathway via inhalation 

was determined to be complete for on-site receptors. .Chem.icals of 

potential concern (BETX) were detected in the air sample collected on-site 

near the cashier’s booth. However, since the site is an active gas station, it 

is likely that the atmospheric concentrations are a result of volatilization of 

gasoline constituents during dispensing, rather than volatilization from the 

historic gasoline spill. 

For future conditions, the air exposure pathway via inhalation was 

determined to remain complete at on-site locations. Due to the use of the 

.s- site as a gas station, it is expected that chemicals of potential concern will 

continue to be released to the atmosphere via volatilization. 

Due to the low concentrations of BETX detected in the air samples (see 

Table 1 of Appenedix H), the magnitude of potential inhalation exposures 

is expected to be low. 

Off-Site - For current and future conditions, the air exposure pathway via 

inhalation was determined to be incomplete for off-site receptors. As 

shown in Table 1 of Appendix H, chemicals of potential concern were not 

detected in air samples collected from the location downwind of the site. 

Surface Water Pathwav 

On-Site - For current and future conditions, the surface water exposure 

pathway via incidental ingestion and dermal absorption was determined to 

be incomplete for on-site receptors. Although VOCs were detected in the 

water samples collected from the catchbasin system, water in the catchbasin 
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system is inaccessible (approximately seven feet below ground surface), and 

the catchbasin system does not overflow during storm events. 

OfjXte - For current and future conditions, the surface water exposure 

pathway via incidental ingestion and dermal absorption was determined to 

be incomplete for off-site receptors. Water in the catchbasin system flows 

off-site and is discharged to the Thames River via an outfall. Water in the 

catchbasin system is inaccessible, and chemicals of potential concern were 

not detected in the sample collected from the outfall at the Thames River. 
-. 

Ground Water Pathwav - For current and future conditions for receptors 

at on-site and off-site locations, the ground water exposure pathway via 

ingestion, dermal absorption, and inhalation was determined to be 

incomplete. Although ground water analyses indicate the presence of 

chemicals of potential concern in on-site ground water, ground water users 

are not present on-site or in its vicinity. 

The site and its vicinity are serviced with municipal water from Groton 

Utilities, which receives its water from the Groton Reservoir. 

Soil Pathway 

On-Site - For current and future conditions, the soil exposure pathway via 

incidental ingestion and dermal absorption was determined to be 

incomplete at on-site locations. Although soil analyses indicate the 

presence of chemicals of potential concern in the top 1.5 feet of soils at the 

site, contaminated soil is inaccessible (below blacktop or buildings), and is 

expected to remain so. 
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Off-Site - For current and future conditions, the soil exposure pathway via 

incidental ingestion and dermal absorption was determined to be 

incomplete at off-site locations. As previously stated, the contaminated soil 

on-site is inaccessible; therefore, it is expected that off-site tracking and 

fugitive dust emissions have not transported contaminated soil to off-site 

locations. In addition, although the ground water contaminant plume 

extends beyond the site’s southern boundary, the soil in this area is under 

Tang Street, and therefore inaccessible. 

4.04.08 Summarv 

The objective of the risk assessment was to qualitatively analyze potential 

exposures at the Naval Exchange Gas Station Site, under present and future 

(no action) site conditions. Each exposure pathway was evaluated for its 

completeness. Complete pathways were identified on the basis of 1) a 

potential receptor population and 2) a potential exposure and uptake 

mechanism. In summary: 

On-Site - For current and future site conditions, the air exposure pathway 

was considered to be complete at on-site locations. This conclusion was 

based on the detection of BETX in air samples collected on-site. Since the 

site is an active gas station, it is likely that the atmospheric concentrations 

are a result of volatilization of product during dispensing, rather than 

volatilization from the historic fuel spill. 

Off-Site - For current and future site conditions, the four exposure pathways 

(air, surface water, ground water, and soil) were considered to be 

incomplete at off-site locations, based on the following: 

b Air - Chemicals of potential concern were not detected at the site 

boundary; 
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b Surface Water - Water in the catchbasin system is inaccessible, and 

chemicals of potential concern were not detected at the outfall to the 

Thames River; 

h Ground wafer - There are no ground water users in the vicinity of the 

site; and, 

b SoiZ - Contaminated soil is inaccessible. 
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SECTION 5 - PRELIMINARY EVALUATION OF REMEDIAL ALTERNATIVES 

5.01 - General 

This section of the report evaluates the feasibility of free product recovery and recycle and 

represents and evaluation of the adequacy of collected data. Also, alternative remedial 

methods are identified and evaluated in terms of construction, feasibility, effectiveness, 

efficiency, and cost. 

5.02 - Product Recoverv 

Free product, consisting of dark colored, non-viscous, weathered gasoline was noted in wells 

OBG-1 and OBG-2. The apparent product thickness, as shown in photographs included in 

Appendix I, ranged from l/8 inch to three inches in the wells based on several 

measurements and averaged about 2 inches. By using an average apparent free product 

thickness of two inches and an estimated free product pool area of 1,700 square feet from 

Figure 5B, the estimated volume of recoverable free product was calculated as shown: 

The apparent product thickness of 0.17 feet was first divided by four to 

estimate the true thickness of product in the aquifer (Concawe, 1979) which 

equals 0.04. This value was then multiplied by 1,700 square feet which 

totalled 68 cubic feet times 7.5 gallons per cubic feet which equals 510 

gallons. This figure was multiplied by a bulk porosity estimate of 0.35 for 

gravel (Freeze and Cherry, 1979, p.37) which totalled about 180 gallons of 

free phase product in the aquifer. Literature suggests that about 85% of 

product contained in a typical sandy soil which is 100% saturated (light weight 

fuels gasoline or diesel), may be recoverable. Thus 15% would remain 

residually saturated in the soil matrix without flushing. This calculates to 

about 150 gallons of recoverable product. 
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Free phase product and contaminated ground water should be recovered. The free phase 

product should be recovered as an interim measure and contaminated ground water 

recovery and treatment should be implemented as part of the longer term remediation plan 

Passive Product Recovers 

A passive recovery system should be installed as an interim or short term measure 

for product reovery. The passive system is designed to recover the free phase 

petroleum product layer by skimming the water surface but not depressing the water 

table. A portable unit, the Auto-Skimmer by R.E. Wright Assoc., can be installed 

in the present 2” ID monitoring wells, OBG-1 and OBG-2. This system may remove 

a substantial amount of free phase product from wells OBG-1 and OBG-2 due to the 

height of the product present in these wells and the lack of drawdown shown in these 

wells during previous sampling operations at the site. 

The system contains one 15 gallon oil/water separator and includes two float 

switches that can be inserted into two separate 55 gallon drums used for oil and 

ground water collection. When the water level or oil level in either 55 gallon drum 

contacts either float switch, the Auto-Skimmer shuts off. 

Additional information describing the unit is included in Appendix I. 

Costs for the Auto-Skimmer include: 

Rental Cost of Auto-Skimmer for 1st Month 
(including start-up) 

$2,OOO/mo. 

Subsequent Months 

Rental Cost of Winter Blanket 
(prevents water handling parts from freezing) 

$1,2OO/mo. 

$1,40O/mo. 

Other Equipment 
(55 gallon drums, forklift for unloading) 

$1,200 
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Freight transportation to Groton, Connecticut (round-trip) $ 500 

Unit Decontamination (upon return to vendor) $ 200 
.- 

Total cost for the Auto-Skimmer is approximately $5,250 plus $2,600 for each additional 

month of use. 

5.03 - Evaluation of Collected Data 

Results of this study indicate that two areas of contamination by petroleum hydrocarbon 

residues were delineated within the boundaries of the Naval Exchange station. These areas 

consist of: 1) A non-aqueous phase gasoline product layer on the ground water table 

around the three existing USTs, with an associated plume of solubilized aromatic petroleum 

hydrocarbons<BETX) immersed in the ground water beneath it, and 2) A separate plume 

of solubilized BETX in the ground water near the former pump islands and USTs on the 

western part of the site. 

The sources of the contamination in area No.1 is believed to have resulted from gasoline 

releases at: the crash valve, leakage from former USTs that have since been replaced, small 

scale spills from pumping at the fuel islands, and leakage of diesel or kerosene from an 

abandoned underground pipeline near fuel island No. 1. The exact source of contamination 

in area No.2 is less certain because the fuel islands and USTs have been abandoned or 

replaced and covered over with no associated documentation currently available. Leakage 

from these structures probably contributed to the plume in this area. 

The delineation of the free phase product layer and solubilized plume in area No.1 has been 

adequately characterized as shown on Figures 5A, 5B, 7, and 8. The recoverable product 

volume was estimated to be 150 gallons. The plume of solubilized BETX compounds in 

ground water around this product is considered to be adequately characterized in the upper 

aquifer within the station boundary to Tang Avenue. A degree of uncertainty remains 
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regarding the downgradient extent of the plume along Tang Avenue because no wells exist 

along the street. 

No detectable BETX concentrations were-found, however, at well OBG-8 in a downgradient 

direction. By extrapolating the exponential decrease shown by contours on the property, it 

can be reasonable to assume that the downgradient extent of the plume is similar to that 

shown on Figures 7 and 8. 

With regard to the adequacy of plume characterization at the former fuel islands near well 

OBG-9, the concentrations -identified (particularly benzene at 1,000 ppb) indicate that 

additional delineation of this plume is warranted. It is recommended that a soil vapor 

survey be conducted on this part of the site to develop a qualitative estimate of the extent 

of contamination. The soil vapor survey could also extend to the downgradient extent of 

plume No.1 to further evaluate that plume. 

It is also recommended that eventually two similar monitoring wells be installed at the fuel 

island and tank locations to evaluate potential free phase product and dissolved phase 

constituents at this “source area”. It is also recommended that approximately two additional 

downgradient wells be placed to further characterize the downgradient extent. The exact 

amount of wells needed may change based on the soil vapor study and findings from each 

well. 

It is our understanding that the recommendation for additional field investigations at the 

former fuel islands will be addressed by the Naval Facilities Engineering Command as a 

separate project. For the purpose of selecting the remedial alternatives outlined in this 

report, sufficient data has been produced from field investigations completed to date. 
i 
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5.04 Screening of Remedial Alternatives 

Several potential remedial alternatives identified were compared to categories of remedial 

technologies to determine which alternative was applicable as follows: 

Site Problem Remedial Technologv Category 

Ground Water Contamination - In Situ Treatment 

- Ground Water Recovery and Treatment 

- Waste and Soil Excavation and Disposal 

Soil Contamination - In-Situ Treatment 

- Direct Waste Treatment 

- Waste and Soil Excavation and Disposal 

Remedial technologies within each category were then eliminated on the basis that they may 

prove difficult to implement, rely on unproven or inapplicable technologies, or may not 

achieve the remedial objectives within a reasonable time period. The effectiveness of the 

identified alternatives were evaluated based on the ability to: 

1. 

2. 

3. 

4. 

5. 

Comply with the applicable or relevant and appropriate requirements to other 

federal environmental statutes. 

Short-term effectiveness. 

Long-term effectiveness. 

Protect human health and the environment. 

Significantly or permanently reduce the toxicity, mobility, or volume of hazardous 

constituents. 

6. Implementability factors. 

7. State acceptance. 

8. Community acceptance. 
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9. Cost factors (present worth). 

The above nine (9) criteria were used to screen the selected remedial alternatives and to 
L- 

determine the most appropriate alternatives for further consideration. 

I- 

k 

5.04.01 Screening of Remedial Alternatives for Ground Water Contamination 

After review of potential methods from the selected general remedial technology categories, 

the following technologies were determined feasible for the site conditions: 

1. No action. 

2. Air stripping with off-gas treatment. 

IL- 

- 

A”-. 

CT-- 

F 

.0-- 

A summary of some of the technologies eliminated and the criteria that failed are as 

follows: 

1. Biodegradation - The CTDEP water quality standard of 1 ppb benzene can not be 

met with biodegradation. Also, in order to effectively utilize the biodegradation 

technique, a bench-scale study of on-site ground water would have to be 

completed. Therefore, due to technical constraints biodegradation was not 

considered further. 

2. Granular Activated Carbon (GAC) - The carbon adsorption technology has a 99% 

or more efficiency for capture of hydrocarbon contamination water. However, in 

order to achieve that efficiency with the concentrations of BETX present in the 

ground water, exorbitant quantities of GAC would be necessary. This would 

increase the overall cost of the GAC method to the point that the GAC method 

would not be economically feasible in comparison with other techniques. 

3. Off-Site Disposal - Ground water would be pumped directly from the recovery 

wells to the Town of Groton Sewer Treatment Plant. However, this off-site 

disposal method is not an option because the Town of Groton’s plant is unable to 

treat water with any level of hydrocarbons. 

504.02 Screeninp of Remedial Alternatives for Soil Contamination 
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After review of potentially applicable methods from the selected general remedial 

technology categories, the following technologies were feasible for the site conditions: 

1. No action. 

2. Vacuum extraction with off-gas treatment. 

A summary of the technologies eliminated and the criteria that the elimination was based 

on are as follows: 

1. 

2. 

3. 

4. 

In-situ Biodegradation - Biodegradation would be performed on approximately two 

(2) feet of aerated soil. However, approximately nine (9) feet of contaminated soil 

exists at the Groton site. Thus, remediated soil would have to be excavated and 

stockpiled until biodegradation of all the soil was completed. Also, bench scale 

studies of the process would have to be performed. Due to the experimental 

nature of the process and the increased costs and site exposure, the biodegradation 

process will not be considered further. 

Excavation With Off-Site Disposal - Off-Site disposal is not feasible because the 

TCLP characteristic of benzene in the soil would exceed the acceptance limit, as 

set by Federal Regulations, for disposal. 

Excavation with Off-Site Treatment - Contaminated soil would be excavated from 

the site then sent to a hot-mix asphalt (HMA) facility. Off-site treatment is a 

feasible, permanent solution as the future liability for the waste would be relieved 

from the U.S. Navy. However, the excavation process would severely impair the 

activity at the service station, thus rendering this alternative unacceptable. 

Excavation with On-Site Treatment - This alternative is similar to option No. 3, 

except that a cold emulsification process is performed on-site. Again, the 

excavation necessary to utilize this technique would severely impact station 

operations. 
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5. Chemical Treatment - The chemical treatment alternative is excessively expensive 

and the residual chemical used to treat the soil may cause additional 

contamination. Therefore, the chemical treatment alternative was eliminated from 

further review. 

5.05 Develonment of Remedial Alternatives 

Feasible remedial alternatives which were identified during the screening process were then 

considered for development as remedial options. 

5.05.01 Develonment of Remedial Alternatives for Ground Water Contamination 

Prior to developing the remedial alternatives, it was necessary to determine the most 

practical way to recover the contaminated ground water. The method available which 

can be applied to the site conditions is the installation of recovery wells. 

P-- 

The goal of modelling RW-1 was to develop a well that would initially function as a 

product recovery well and could then be used to recover contaminated ground water 

around the tank fill area. Using the Theis based ground water flow model, this well 

was simulated for 90 days at 10 gpm using gravel coefficients previously discussed. The 

resultant drawdown in the pump well was estimated to be only about 0.2 feet and 0.1 

feet at a distance of 100 feet. It is recognized however that this gravel layer is 

discontinuous and the gravel layer would be essentially dewatered in less than two days 

at this flow rate. The transmissivity of the surrounding soils would then control the 

drawdown around the tank fill area and the yield of the well. Therefore the tank 

trench (about 10 ft. radius estimate) was modelled as a large diameter well to 

determine the hydraulic effects on the surrounding natural aquifer of much lower 

transmissivity once the fill was dewatered. 

- 

- 

The result of this effort indicated that once the ground water in the tank fill was drawn 

down to the base of the fill at a depth of 17 feet, a flow rate of only one to 2 gpm 
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would be required to maintain that pumping level. By doing this, the free phase 

product can be captured initially and while the ground water is depressed to the base 

of the fill, this would create a sufficient cone of influence in the surrounding aquifer to 

capture that contaminated ground water. The model results indicate that ground water 

in the natural soils just outside of the tank area would be depressed about eight feet. 

The ground water would be depressed about 0.8 feet at a distance of 100 feet. 

Pump controls in this well should be set at a depth of 18 feet (off-control) and 16 feet 

(on-control). The pump should be set at a depth of 21 feet and rated at a capacity to 

pump of 21 feet and rated at a capacity to pump from 0.5 to 10 gpm at a pumping head 

of 22 feet. A product scavenger probe should be set in the control separation. 
.-_ 

With regard to recovery well No. 2, this well location was chosen to capture the 

downgradient portion of the plume. Aquifer coefficients used for this well were similar 

to the large diameter simulation for RW-1. Based on this effort, it was found that this 

well should be set at a depth of 30 feet and screened with 20 feet of No. 010 slot 

stainless steel screen and suitable gravel pack. The estimated static depth to ground 

water in this well is 10 feet below grade providing 20 feet of saturated aquifer thickness. 

Using a hydraulic conductivity of 2.6 gpd/ft2 (Section 3.03), an aquifer thickness of 20 

feet, a storage coefficient of 0.2 for sandy silt (Cleary R., Groundwater Poll. and 

Hydrogeology) and a transmissivity of 52 gpd/ft. 

The drawdown in the pumping well at a time of 90 days and a rate of 0.5 gpm would 

be 17 feet. The drawdown at 100 feet away would be 0.35 feet. This cone of influence 

would be sufficient to capture this portion of the contaminant plume. 

For the purpose of ,developing the number of recovery wells necessary to capture the 

floating product and solubilized BETX plume, simulations were made by use of a two- 
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dimensional analytical ground water flow model based on the Theis non-steady state 

equation with Jacob’s correction for unconfined conditions. 

The model assumes uniform. hydrogeologic conditions, a flat hydraulic gradient, and no 

additions or subtractions of ground water to the system. The geologic conditions 

c” 

r” 

F- 

beneath the site are not uniform i.e. gravel fill layers, lacustrone silt deposits, etc. 

Water is also added to the system by percolation of precipitation and removed by 

infiltration into subsurface drains resulting in a complex system. As a result, the ground 

water model was used only as a guide to develop the amount, specifications, and 

positioning of the amount of recovery wells which were considered sufficient to 

accomplish the goal of the recovery program. It should be recognized that this effort 

3 

represents anticipated pumping response from somewhat generalized conditions. 

Localized flow conditions may result which are different from the results predicted 

herein. Individual hydrologic units were modelled separately in each well based on 

their different characteristics and were then integrated into the recommended recovery 

system based on professional experience. 

J-W 

11 

The backfill around the 15,000 gallon UST is highly permeable and contains free phase 

product floating on the ground water surface. The remainder of the site contains 

miscellaneous artificial fill deposited on natural silt layers. The extent of free phase 

product in the gravel layer is shown on Figure 5B. The conceptual goal of the recovery 

system is to remove floating product in this area and to capture the solubilized BETX 

plume around it and in a downgradient direction up to Tang Avenue. 

c- 

Two recovery wells (RW-1 and RW-2) were modelled with locations shown on Figure 

9. Recovery well No. 1 was placed on the northeast side of the 15,000 gallon UST 

where product was found and ‘was suspected of entering the subsurface drain line 

between catch basins CB-7 and CB-1. This location is also not in the path of vehicular 

traffic. The hydraulic conductivity and transmissivity of the gravel layer were estimated 
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to be 12,000 gpd/ft2 and 84,000 gpd/ft respectively based on values presented in Section 

3.03 and a saturated thickness of seven feet. The well design for RW-1 consisted of an 

eight-inch diameter stainless steel screen set from a depth of 22 feet up to five feet 

connected to a low carbon steel riser to ground surface. It is recommended that the 

lower five feet of the well screen consist of No. 0.010 slot with a suitable gravel pack 

(silt layer) connected to 12 feet of No. 0.060 slot screen naturally developed in the 

existing gravel layer around the tank. 

The pump in RW-2 should be set at a depth of 29 feet and the off-control should be 

set at 26 feet and on-control at 24 feet. The pump should be rated to provide 0.5 to 

10 gpm at pumping head of 30 feet. It is not anticipated that product will be recovered 

in this well. 

It is recommended that a monitoring program be initiated at the start-up of the system 

and be continued for a sufficient period of time until the system approaches steady state 

’ conditions. 

From the screening of remedial alternatives for ground water contamination, the 

following remedial alternatives were developed: 

1. No action. 

2. Air stripping with off-gas treatment. 

Alternative No. 1 - No Action 

As explained in Section 4.04.07.02 of this report, ‘For current and future conditions for 

receptors at on-site and off-site locations, the ground water exposure pathway via ingestion, 

dermal absorption, and inhalation was determined to be incomplete.” (A pathway is 

considered incomplete if there is no source or chemical release from a source; no exposure 

point exists where contact can occur; and no exposure route exists by which contact can 

occur.) Therefore, per the results of the risk assessment, the existing ground water 
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conditions do not pose any potential future risk If the Navy could obtain appropriate 

approval from the CTDEP, no action would have to be taken to remediate the ground water 

at the Groton site. 

Alternative No. 2 - Air Strinnine with Off-Gas Treatment 

The air stripping method removes volatile organics and volatile hydrocarbons from water. 

Air strippers can be retrofitted in the field to provide equipment that will meet treatment 

needs. One major concern of the air stripping method is the emissions from the off-gas to 

the atmosphere. The treatment of this gas would be determined according to CTDEP 

specifications. Granular activated carbon would most likely be utilized to treat the off-gas 

because of its efficiency and long-term effectiveness. 

The following is the estimated costs for an air stripper with a flow rate of 4 gpm. 

Assumption: Two wells at a total of 4 gpm. Discharge of treated water to the Navy’s 

existing oil/water separator, approximately 1,000 feet from the site. Costs for 

conveyance to the oil/water separator has not been considered in this estimate. 

Canital Costs GAC 

Air Stripper $20,000 

Off-Gas Treatment $10,000 

Well Installation 13.000 

Total Capital Costs $43,000 
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Annual Operating Costs: 

Maintenance (per year) $10,000 

Sampling (per year) 5.000 

Total Annual Costs $15,000 

First Year Costs $56,865 

Present Worth - 5 Years $99,865 (at 10% interest rate) 

The length of time the system would have to operate will be evaluated following the 

recommended pump test. 

5.05.02 Develonment of Remedial Alternatives for Soil Contamination 

Feasible remedial alternatives which were identified during the screening process were then 

considered for the development of remedial options. 

From the screening of remedial alternatives for soil contamination, the following remedial 

alternatives were developed: 

1. No action. 

2. Vacuum extraction with off-gas treatment. 

Alternative No. 1 - No Action 

As stated in Section 4.04.07.02 of this report, “For current and future conditions, the soil 

exposure pathway via incidental ingestion and dermal absorption was determined to be 

incomplete at on-site locations. Although soil analyses indicate the presence of 

chemicals of potential concern in the top 1.5 feet of soils at the site, contaminated soil 

is inaccessible (below blacktop or buildings), and is expected to remain so. 

For current and future conditions, the soil exposure pathway via incidental ingestion 

and dermal absorption was determined to be incomplete at off-site locations. As 

previously stated, the contaminated soil on-site is inaccessible; therefore, it is expected 
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that off-site tracking and fugitive dust emissions have not transported contaminated soil 

to off-site locations. In addition, although the ground water contaminant plume extends 

beyond the site’s southern boundary, the soil in this area is under Tank Street, and 

therefore inaccessible.” 

Therefore, per the results of the Risk Assessment, the existing soil conditions do not 

pose any potential future risk. If the Navy could obtain appropriate approval from the 

CTDEP, no action would have to be taken to remediate the soil at the Groton site. 

Alternative No. 2 - Vacuum Extraction with Off-Gas Treatment 

A vacuum extraction system could be installed to strip volatile materials from the soil 

in place. Vacuum extraction systems consist of an array of well screens installed within 

unsaturated soils that are connected through a piping system to the suction of a blower 

unit. The blower unit will discharge to a rechargeable carbon adsorption unit to control 

air emissions. Carbon will be regenerated off-site. 

C 
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The system will be operated for approximately one year. These costs represent one year of 

operation. 

Canital Costs 

Vacuum Extraction Unit $ 98,000 

(includes operation, maintenance and mobilization/demobilization) 

Off-Gas Treatment $ 10,000 

Well Installation 13.000 $ 

Total Capital Costs $126,000 

*- Other Costs: 

Sampling After Remediation (one year) 

Total Other Costs 

Total Costs 

5,000 $ 

$ 5,000 

$131,000 

NOOl: 1019OEPZREP 53 



SECTION 6 - SUMMARY AND RECOMMENDATIONS 

6.01- Summary 

Field investigations were performed in accordance with O’Brien & Gere’s “Plan of Action” 

for the Naval Exchange Gas Station dated November 1989. Figures 6-8 of this report 

delineate the BETX and TPH contaminated soil, surface water, and ground water areas 

located during the field investigations. Also, Tables 1 through 5 summarize the results of 

the analyses performed on the samples collected during the field investigation. 

A Health and Safety Plan was prepared by a certified Industrial Hygienist prior to initiating 

field work. The plan presented site specific health and safety provisions to be instituted 

during field work. 

The results of-the field investigation have enabled O’Brien & Gere to summarize the most 

recent scenario of contaminant impacts on-site and to prepare a Risk Assessment for the 

site. 

Where appropriate, data generated for this study was used to develop a conceptual remedial 

approach and to assess the needs for additional information necessary for the completion 

of final design specifications for the selected remedial alternatives. 

Potential soil and ground water remediation methods were screened and economically and 

technically feasible remedial alternatives were then developed to establish present worth 

costs for remediation. 

Feasible remedial alternatives for ground water contamination and the respective present 

worth costs are as follows: 

1. No action - no cost. 

2. Air stripping with off-gas treatment - $99,865 (5 years). 
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The most effective method for recovering ground water for treatment is the installation of 

(2) two recovery wells. The cost for the recovery well system, including the pumping system, 

is approximately $13,000. 

Feasible remedial alternatives for soil contamination are as follows: 

1. No action - no cost. 

2. Vacuum extraction with/off-gas treatment - $131,000 (one year of operation). 

6.02 - Recommendations 

This report should be submitted to the CTDEP and a “No Action” alternative should be -. 
sought for the soil and ground water contamination. Product recovery at the site should be 

pursued utilizing the short-term passive method as described in this report. It is anticipated 

that 85% of the product could be removed in the manner described herein. 
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TABLE I 

NAVAL EXCHANGE GAS STATION 
UNDERGROUND STORAGE TANK SPILL INVESTIGATION AND REMEDIAL DESIGN 

SUBMARINE BASE NEW LONDON 
GROTON, CONNECTICUT 

GROUND WATER ELEVATION DATA 

Ground Casing Ground Water Elevation (Ft) 
Well No. Well Depth Elev. Elev. Screened - Interval 12/15/89 12/18/89 l/08/90 07 /30/90 

(Ft) (Ft) (Ft.1 @t) 1 

OBG-1 14.00 100.03 99.84 86.03 - 96.03 90.84 90.58 90.74 90.72 

OBG-2 17.00' 100.13 99.66 83.13 - 93.13 90.66 90.59 90.72 90.44 

OBG-3 17.00 100.09 99.90 83.09 - 93.09 90.46 90.36 90338 90.52 

OBG-4 16.00 99.97 99.75 83.97 - 93.97 90.93 90.87 90.89 90.80 

OBG-5 18.00 99.96 99.71 81.96 - 91.96 90.84 90.81 90.78 90.80 

OBG-6 17.00 99.60 99.09 82.60 - 92.60 90.65 90.67 90.39 90.37 

OBG-7 15.00 99.47 99.25 84.25 - 94.25 91.52 

OBG-8 15.00 98.92 98.73 83.73 - 93.73 91.27 

OBG-9 15.00 99.61 99.49 84.49 - 94.49 91.46 

CB-1 100.00 89.95 
CB-7,, 99.07 92.22 
CB-5 94.00 88.00 

* Elevations based relative to 
an on-site datum, not mean sea level. 

** Approximate 

049 



CATCH 
BASIN 

CB-1A 

CB-1B 

CB-4 

CB-5 

CB-7 

NOTES: 
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TABLE 2 

SUMMARY OF CATCH BASIN SURFACE WATER ANALYSES 

NAVFAC - SUBASE NE%’ LONDON 
GROTON, CONNECTKXT 

SAMPLING BENZENE TOLUENE TOTAL ETYL 
DATE PPB PPB XYLENE BENZENE TPH 

{PPB _(PPB) (PPM) 

11/14/89 17 18 2 
12/ 15/89 40 41 6 1 19.2 

11/14/89 4850 3680 850 3.2 
12/15/89 800 661 187 308 21.8 

11/14/89 20 3 
12/15/89 107 99 18 2 4.9 

11/14/89 52 16 18 
12/15/89 95 99 19 4 

11/14/89 
12/15/89 ND 8 

TPH - Total Petroleum Hydrocarbon 
ND - Not Detected 

NOOl: 10190EPZ.REP 
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SOIL 
BORING # 

OBG-1 
(composite) 

OBG-1 

OBG-2 

OBG-3 

OBG-4 
(composite) 

OBG-4 

OBG-5 

OBG-6 

OBG-6 

OBG-7 

OBG-8 

OBG-9 
NOTES: 

I 

DEPTH 
(ET) 

o-3, 
3-5 

7-9 

9-11 

f 3 1 1 3 II 1 I I I 

1%2023 
10/90 

TABLE 3 
SUMMARY OF SOIL BORING LABORATORY ANALYSES 

NAVFAC - SUBASE NEW LONDON 
GROTON, CONNECTICUT 

TOTAL ETHYL- 
BENZENE TOLUENE XYLENE BENZENE 
(PPB) (PPB) (PPB) _(PPB) 

3 7 35 35 

NA NA NA NA 

32270 71235 147100 39705 

Tip readings were negative; no soil samples were submitted. 

o-3, ND ND ND ND 
3.5-5.5 

5.5-7.5 NA NA NA NA 

7-9 310 200 950 40 

7-9 280 13191 810 60 

9-11 NA NA NA NA 

7-9 ND ND ND ND 

6.5-8.5 ND ND ND ND 

4-6 1500 1500 2500 500 

163 

FINGERPRINTED * 
CONTAMINANT 

NA 

NA Gasoline 

2240 NA 

52.2 NA 

NA 

11400 

3900 

NA 

526 

106 

ND 

ND 

NA 

NA 

Kerosene, 
Diesel Oil 

Gasoline 

1 1 1 1 

ND - Not Detected 
NA - Not Analyzed for 
TPH - Total Petroleum Hydrocaerbon 
* - Fuel oil fingerprint analyses for Gasoline, Kerosene, #2 Fuel Oil, #4 Fuel Oil, #6 Fuel Oil and Diesel Fuel presence. 
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TABLE 4 

SUMMARY OF GROUND WATER ANALYSES 
NAVFAC-SUBASE NEW LONDON 

CROTON, CONNECTICUT 

MONITOR 
WELL # 
7Jl3G 
OBGI: 
OBG-3 
OBG-4 
OBG-5 
OBG-6 
OBG-7 
OBC-8 
OBG-9 

NOTES: 

BENZENE 
(PPB) 

43995 
32080 
ND 
21 
ND 
1210 
ND 
ND 
1000 

TOLUENE 
(PPB) 
100570 
33580 
ND 
6 
ND 
250 
3 
ND 
4000 

TOTAL 
XYLENE 
CPPB) 
52260 
25200 
ND 
1.7 
ND 
680 
ND 
ND 
3800 

ETHYL- 
BENZENE 

(PPB) 
22420 
110100 
ND 
ND 
ND 
400 
ND 
ND 
1300 

TOTAL 
BETX 
(PPB) 
219,245 
200,960 
ND 
28.7 
ND 
2,540 
3 
ND 
10,100 

TPH 
(PPM) 

5090 
625 
ND 
ND 
ND 
288 
ND 
ND 
ND 

TPH - Total Petroleum Hydrocarbon 
ND - Not Detected 
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TABLE 5 

SUMMARY OF FREE PHASE LABORATORY DATA 

NAVFAC - SUBASE NEW LONDON 

MONITORING WELL # 

OBG-1 

OBG-2 

OBG-6 

OBG-9 

CB -4 

NOO1:80790RGSXEP 

GROTON, 

FINGERPRINTED CONTAMINANTS 

SOIL WATER 

Gasoline Gasoline 

Gasoline 

Kerosene 
Diesel Fuel 

Gasoline 

Gasoline 
Kerosene 
Diesel Fuel 

23 
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- I. INTRODUCTION AND BACKGROUND INFORMATION 

I 

I 

CI 

UNITED STATES DEPARTMENT OF THE NAVY 
NORTHERN DIVISION 

NAVY EXCHANGE GAS STATION 
UST INVESTIGATION 

SUBMARINE BASE ‘NEW LONDON, GROTON, CONNECTICUT c- .__ 

UST INVESTIGATION AND REMEDIAL DESIGN EVALUATION 

HEALTH AND SAFETY PLAN 

A. Certification -_ 

This document serves as the Site Health and Safety Plan for the 

site investigation measures being conducted by O’Brien & Gere 

Engineers, Inc. at the Navy Exchange gas station at Submarine 

Base New London (SUBASENLON), Groton, Connecticut. 

All personnel (here defined as employees of O’Brien & Gere Engi- 

neers, Inc. employees of all subcontractors, respondents, all visi- 

tors and representatives from the EPA, state, local groups, media, 

etc.) will be required to follow procedures set forth in this plan. 

Site Name: Navy Exchange Gas Station 

Location: Submarine Base New London, Croton, Connecticut 

Project Description: Monitoring well installation, soil 

borings and samplings, and surface water 

and ground water sampling. 

B. Key Personnel 

Project Manager: Edward P. Zimmerman, P.E. 

NO14 -l- 
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On-Site Project Coordinators and Safety and Health Officers: 

Rick G. Stromberg and/or Mark A. Randazzo 

Naval Facilities Engineering Command Coordinator: 

Joseph McCarthy 

Off-Site Safety and Health Officer: 

Mark A. McGowan, III, C.I.H. 

O’Brien & Gere Engineers, Inc. 

Syracuse, NY 

(315) 451-4700 X549 

C. Summary of Site Hazards 

Potential chemical hazards at the site are related to the presence 

of volatile organic compounds (VOC’s) and bulk petroleum 

hydrocarbons in soils and ground water. These represent 

potential contact and inhalation hazards. 

Since the work is scheduled for late November/December, there 

may be hazards associated with exposure to cold and/or wet 

weather. Another potential hazard is the hazard associated with 

the operation of heavy equipment in a work area. 

Potential combustion hazards exist at the site due to the presence 

of gasoline vapors in concentrations greater than the lower explo- 

sive limit (LEL) . The LEL was exceeded during testing by the 

SUBASENLON Fire Department and Safety Office 

11-16, 1989. The gasoline vapor concentrations 

LEL on October 24, 1989. 

D.. Project Description and Purpose 

during October 

were below the 

p” 
The objective of the work to be completed at the project site is to 

identify and quantify the extent of pollutant concentrations in the 

soil and ground water. Data retrieved will be used to develop 

alternative site remediations . 

NO14 -2- 
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The field investigation will consist of the installation of ten soil 

borings and ten monitoring wells with soil samples being secured. 

This will be followed by the sampling of surface water and ground 

water. 

II. HAZARD EVALUATION 

A. Hazardous Material On-Site 

Overall, the potential site concerns are represented by the pres- 

ence of volatile organic carbons (VOCts) and petroleum resulting 

from the lo/lo/89 gasoline leak. 

These components may be found entrained in the soils and 

dissolved in the ground water, and could exist as a floating 

fraction on the ground water table. It should be noted that a 

sheen was noticed on the water in the weir installed in MHC 835. 

Figure 2 shows the location of MHC 835. 

C. Site Hazard Status 

;. ’ 
IF” 

F- 

Overall, the potential site concerns are represented by the poten- 

tial presence of volatile organic carbons and petroleum. It should 

be noted that the chemical compounds are not anticipated to be 

present in concentrations presenting an acute respiratory hazard 

to site personnel under the conditions anticipated for the work. 

Contact with contaminated soils and water is anticipated, and 

protective clothing to minimize contact and prevent the spread of 

contamination will be used. 

Due to the presence of gasoline vapors above the lower explosive 

limit, the potential for explosions must be considered. A blower in 

MHC 835 will be operating to reduce gasoline vapor concentrations 

below the LEL while obtaining grab samples from the storm sewer 

surface waters. Sparkless equipment will be used on-site. 

Oxygen meters and explosimeters will be used while obtaining grab 

NO14 
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samples from the storm sewers to ensure safe oxygen 

concentrations exist and the LEL is not being exceeded, 

respectively. 

Other site hazards consist of inclement weather and dangers asso- 

ciated with heavy equipment. Extra layers of clothing and other 

proper safety equipment shall be worn as necessary and appropri- 

ate to the site conditions and as deemed necessary according to 

the on-site Health and Safety Officer. 

D. Respiratory Protection 

For initial site activities, no respiratory protection will be 

required. A monitoring program will be instituted during all sur- 

face disturbing activities using a TIP organic vapor detector. 

Readings will be taken every half-hour in order to monitor the 

presence of organic vapors. Visual inspections will also be per- 

formed to note unnatural soil conditions being exposed at the sur- 

face. In the event that either monitoring scheme indicate organic 

concentrations above specified action levels, the following 

responses should be implemented: 

ACTION LEVELS 

Contaminant Total Concentration Location 

Organics 1-5ppm Above Active 

Background Work 

Area, 

Breathing 

Zone 

Response 

Obtain a second sample 

within a time period of no 

less than 5 minutes but no 

more than 15 minutes, if the 

second sample reading exceeds 

lppm above background on-site 

workers wearing Level D shall 

upgrade to Level C protection. 
C 

Take appropriate action as 

directed by the Safety Elr Health 

Officer in accordance with the 

Health 8 Safety Plan. 

1 NO14 -4- 



Contaminant Total Concentration 

Organics 5-50ppm Above 

Background 

50ppm (Above 

Background) 

for two suc- 

cessive read- 

ings within 15 

minute period 

E. Contact Protection 

Location 

Active 

Work 

Area, 

Breathing 

Zone 

Besnonse 

Obtain a second sample 

within a time period of no 

less than 5 minutes but no 

more than 15 minutes. If the 

second sample reading exceeds 

5 ppm above background, sampling 

will be performed at 15 minute 

intervals until levels fall below 

fippm 

Take appropriate action as 

directed by the, Safety & Health 

Officer in accordance with the 

Safety 8 Health Officer Health b 

Safety Plan. 

Active Active work area shall be 

Work shutdown and personnel 

Area, evacuated up wind until 

Breathing conditions are favorable to 

Zone Level C protection. 

1862.023 
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1. Monitoring Well Installation & Test Pit Excavation 

All ‘personnel will have appropriate personal safety equipment 

and protective clothing; as specified for Level D as follows. 

Each individual will be properly trained in the use of this 

safety equipment before the start of field activities. Safety 

equipment and protective clothing shall be used as directed 

by the on-site Health and Safety Officer. Such equipment 

and clothing shall be cleaned and will be maintained in proper 

condition by project personnel. 

NO14 -5- 
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Protective footwear and clothing will be required at all times 

during this investigation. Hard hats and necessary hearing 

protection (ear plugs or earmuffs) will be worn during opera- 

tion of all heavy equipment. Protective glasses shall be worn 

when the potential for a splash or for flying particles exists 

due to site activities. The types of equipment and clothing 

to be worn as part of the various levels of protection are 

given below : 

Level C Protection 

a) Full-face air purifying respirator equipped with organic 

vapor cartridges if air monitoring readings in the 

breathing zone are between 1 and 1Oppm (all personnel 

requiring respiratory protection are fit tested with the 

respirator to be used in the field, and must be approved 

for use of a respirator following a pulmonary function 

test). If air monitoring reveals organic vapor 

concentrations between 10-50ppm, a full face respirator 

with organic vapor cartridges will be used. 

b) Chemical-resistant disposable coveralls, long sleeves, one 

piece with tape between suits and boots and gloves. 

Cl Steel-toe boots with disposable rubber overboots. 

d) Nitrile gloves over warm work gloves. 

Level D Protection 

a) Long sleeve work shirt and long pants (work pants or 

jeans I. 

NO14 
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b) Steel-toe boots with rubber overboots. 
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Cl Viton gloves over warm work gloves. 

d) Coveralls to be cleaned or disposed of immediately follow- 

ing site work (cloth or chemical resistant). 
c- .__ 

F. Heat Stress/Cold Exposure 

Precautions to be taken against heat stress due to the use of per- 

sonal protection include : 

training in the recognition and treatment of the various forms 

of heat stress for all on-site personnel; 

access to adequate supplies of water for all workers; 

prudent work/rest scheduling; 

availability of a shaded rest area (to include the field vehi- 

cle) ; 

self-monitoring of pulse by all workers in Level C protective 

equipment. As a general guideline, a pulse of 110 beats per 

minute or greater, following a rest period, is a signal to 

shorten the next work cycle by a third. 

Precaution to be taken against excessive cold exposure include: 

training of all on-site workers in the recognition and treat- 

ment of cold exposure; 

availability of a warm, dry rest area. 

F 

extended or more frequent rest periods. 

NO14 -7- 
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III. STANDARD OPERATING PROCEDURES 

1862.023 
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A. Health and Safety Management and Responsibilities 

The on-site project coordinator(s) will implement the safety pro- 

gram, make sure proper clothing and supplies are available and 

maintained, and inform the workers of existing site conditions. 

The on-site coordinator(s) will be responsible for overseeing com- 

pliance with these protocols. 

B. Requirements for Entry into Work Zones 

Entry into the work area will be permitted only to those personnel 

wearing the required clothing and protective equipment. Persons 

not connected with the work being done on the site will not be 

permitted access to the work area. The work area will be a 

minimum of 50 ft. radius around the drill rig and marked off by 

flags, stakes or cones. 

C. Monitoring/Action Levels 

Monitoring will be conducted as previously discussed. A 

photoionization meter will monitor for organic vapor concentrations 

during the monitoring well installations. 

Instrument Component Monitored Safe Level Respirator Protect. 

TIP II Organic Vapor 1-10ppm Full-face respirator 
(Photoionization protection with 
Meter) organic vapor 

cartridge 

TIP II Organic Vapor lo-50ppm Full-face 
(Photoionization respirator 
Meter) protection with 

organic vapor 
cartridge 

Daily monitoring results will be placed in the project file. Daily summaries 

of monitoring results will be recorded in the project log book. 

NO14 -8- 
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D. Decontamination Procedures 

Decontamination procedure for personnel wearing protective equipment 

are as follows. 

1. Wash and rinse gloves and boots. 

2. Remove overboots and overgloves. Remove coverall or tyvek and 

discard in plastic lined container. 

3. Remove respirator (if worn) and place on plastic sheet for clean- 

ing . Remove organic vapor cartridges and dispose of properly. 

4. Wash hands and face. Decontamination waste waters will be 

collected and disposed of according to applicable regulations. 

IV. CONTINGENCY PLAN 

A. Introduction 

A Contingency Plan has been developed in the event of an un- 

planned release of contaminants to the environmental or the devel- 

opment of an emergency situation during on-site operations. The 

Contingency Plan describes policies and procedures used to re- 

spond to emergency situations. Types of emergency situations 

which might arise include: 

major medical emergency 

liquid or solid hazardous materials spill 

severe inclement weather 

When an emergency occurs, decisive action is required. Delays of 

minutes can create life threatening situations. A response needs 

to be immediate and accurate. 

NO14 -9- 
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1. Emergency Response 
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The on-site project coordinator will be responsible for imple- 

mentation of control over emergency situations. In an emer- 

gency this individual must be notified of the following essen- 

tial information : 

What happened : 

Type of incident 

When incident occurred 

Where incident occurred 

Cause of incident (to be verified by subsequent in- 

vestigation) 

Extent of damage 

Extent of chemical release 

Casualties : 

Victims (number, location, and condition) 

Treatment Administered 

Treatment Required 

Missing Personnel 

After assessing the emergency, the on-site project coordina- 

tor, in conjunction with the project manager, will notify the 

appropriate emergency response personnel. The on-site proj- 

ect coordinator will alert on-site personnel as to the nature of 

the emergency and provide instructions regarding evacuation 

and /or rescue. In the event that evacuation is necessary, 

work should be stopped immediately and the site evacuated. 

2. Emergency Communication 

The following standard hand signals will be used in case a 

worker is unable to speak: 

- 

NO14 - 10 - 
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Hand gripping throat - out of air, can’t breathe. 

Grip partner’s wrist or place hands around waist - leave 

area immediately. 

Index finger across throat and rolling of hands - stop 

work, leave area immediately. 

Hands on top of head - need assistance. 

Thumbs up - OK, I’m all right, I understand 

Thumbs down - no, 

B. Site Emergency Evacuation 

negative 

In case of an emergency, all personnel should evacuate the site to 

an immediately adjacent area as instructed by the on-site coordina- 

tor. 

It is the responsibility of the on-site project coordinator to inform 

all personnel entering the work site of potential hazard areas and 

the locations of project work areas. 

The on-site project coordinator is responsible for controlling the 

entry of personnel into the Work Area and knowing the location of 

on-site personnel at all times. 

1 
i 

p3 

. 
,- 

In the event that an incident threatens the health or safety of the 

surrounding community, the public will be informed and emergency 

procedures will be coordinated with the appropriate off-site 

agencies. The on-site project coordinator in conjunction with the 

project manager will coordinate these efforts. 

c. Medical/First Aid 

C 

i 

Required medical treatment may range from bandaging minor cuts 

to providing life saving first aid and immediate medical transport. 

There should be at minimum one individual on-site at all times who 

is responsible for emergency first aid procedures. These persons 

should be identified as such for the information of others on-site. 

NO14 - 11 - 
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(Should an injury occur, the transportation route to the nearest 

hospital is identified in Table 1 (i.e., Emergency Response Orga- 

nization 1. 

The following is a general description of first aid measures to be 

employed on the site. In cases of symptoms of chemical exposure, 

first aid treatment is to be followed by a full medical examination. 

The person(s) accompanying a victim to the hospital must be able 

to inform hospital personnel of the nature of the contamination of 

the site. If necessary, a copy of this Health and Safety Plan can 

be given to hospital personnel. 

1. Inhalation 

Symptoms : dizziness, nausea, lack of coordination, headache, 

irregular rapid breathing, coughing, choking, weakness, loss 

of consciousness, coma. 

Treatment: 

W-4 

‘ 

a. Bring victim to fresh air. Rinse eyes or throat if ir- 

ritated. 

b. Be prepared to administer CPR, only if CPR certified. 

C. Take victim to hospital. 

2. Contact 

Symptoms : Same as above. On skin, solvents may produce 

irritation, rash or burning. For eyes, symptoms may include 

redness, irritation, pain or impaired vision. 

NO14 - 12 - 
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Treatment: 

h 
a. 

b. 

c. 

d. 

Flush affected area with cool water for at least 5 min- 

utes. 

c- .__ 

Cover skin injuries with a clean dressing. 

If injury is severe, take victim to hospital. If not, seek 

other medical attention. 

Monitor victim for at least 48 hours. 
-. 

F-- 

3. Ingestion 

i 
,- Symptoms : Same as above, with stomach cramps. 

i 

c- a. Take victim to hospital immediately. 

F- 
b. Do not induce vomiting. 

D. Emergency Procedures 

C 

Emergency procedures which may be useful in the event of an 

emergency situation previously described are included below. 

While it is impossible to anticipate every emergency situation which 

might arise, the procedures deal with the significant components of 

most emergency situations. 

1. Major Medical Emergency 

A major medical emergency could arise from any number of 

situations. Swift, decisive action must take place to adminis- 

ter aid to injured personnel and prevent injury from spread- 

ing to additional personnel. The following procedure may be 

useful in effective handling of a medical emergency: 
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Remove injured personnel from hazard areas as soon as possi- 

ble . Rescue personnel must be protected from the hazard. 

Discretion must be used in -the method of movement (e.g., 

moving personnel with spinal injuries should only be done by 

trained personnel unless the situation is immediately life 

threatening). First aid should be administered as soon as 

victim is moved to safety. The appropriate Emergency Re- 

sponse Organization (e.g. , Ambulance, Hospital) should be 

notified and utilized as necessary. 

2. Severe Inclement Weather 

On-site personnel should be updated on current weather fore- 

casts. Preparations should be made ahead of time in the 

event of the forecast of severe inclement weather (i.e. , heavy 

precipitation, high winds, frigid temperatures) to protect 

on-site facilities and ensure worker safety. On-site personnel 

should seek refuge in the facility whenever weather conditions 

compromise worker safety. 

3. Emergency Decontamination Procedure 

Immediate decontamination is to be done when it is an essen- 

tial part of lifesaving first-aid, but should not be done if it 

would interfere with necessary medical treatment. 

If decontamination can be done: wash, rinse, and/or cut off 

protective clothing and/or equipment. If decontamination can- 

not be done (only in a case of inhalation exposure), wrap the 

victim in blankets, plastic, or other barrier materials to 

reduce the potential for contamination of other personnel. In 

addition, emergency and off-site medical personnel.. In addi- 
tion , emergency and off-site medical personnel need to be 

alerted to specific decontamination procedures to follow. 
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E. Follow-Up Procedures 

Before normal site activities are resumed, personnel must be fully 

prepared and equipped to handle another emergency. Any neces- 

sary emergency equipment must be recharged, refilled, or re- 

placed. Government agencies, such as Occupational Safety and 

Health Administration (OSHA), Environmental Protection Agency 

(EPA), Department of Transportation (DOT) and state agencies, 

must be notified as appropriate. 

An investigation of the incident needs to be conducted as soon as 

possible. The report may be used as training and information 

tools to prevent a future recurrence, as evidence in future legal 

action, for assessment of liability by insurance companies, and for 

review by government agencies. Therefore, the document needs to 

be accurate, objective, complete and authenticated (signed and 

dated). 

113 

With the direction of the “on-site” coordinator, all personnel enter- 

ing the site must be informed about emergency procedures. Visi- 

tors need to be briefed on basic emergency procedures such a de- 

cant amination , emergency signals, and evacuation routes. Person- 

nel without defined emergency response roles need to receive 

training which includes : hazard recognition, understanding of 

emergency procedures, knowledge of evacuation routes and how to 

report an emergency. Off-site emergency personnel who are po- 

tential first responders need to be informed about site-specific 

hazards, appropriate response techniques, site emergency proce- 

dures, and site decontamination procedures. 

F. On-Site Emergency Equipment 

The following emergency equipment will be on-site during field 

operations : 

NO14 - 15 - 
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Fire Extinguishers : Class ABC fire extinguisher(s) will be 

readily available on-site throughout the investigation. The 

fire’ extinguisher(s) will be kept with the field crew during 

any drilling acitivity . 

First Aid Kits: An industrial first aid kit with sufficient 

supplies for 5 people will be kept in the support area. 

Additionally, at least one individual First Aid/CPR qualified, 

will be on-site during project operations. 

C 

- 

p” 

Portable Eye Wash Kit: A portable eye wash kit will be 

readily available on-site throughout the investigation. The 
kit will be kept with the field crew during any drilling 

activity. Permanent eye wash facilities are also available for 

use on-site. 

NO14 - 16 - 



C 

1862.023 
--imi 

blp. 

TABLE 1 
L 

EMERGENCY RESPONSE ORGANIZATIONS 
F-- . 

Organization Phone Number 

SUBASENLON Fire Department........................3333 

i 

.--- SUBASENLON Police Department......................3444 

Poison Control . . . . . . . . . . . . . . . . . ..a...... l-800-343-2722 

I 
c" 

SUBASENLON Fire Department, Rescue Squad.........3333 

C 

Lawrence Memorial Hospital, 

365 Montawk Avenue 

New London, CT . . . . . . . . . . . . . . . . . . . . . . . . . . (203) 492-0711 

Lawrence Memorial Hospital 

365 Montawk Avenue 

New London, Ct . . . . . . . . . . . . . . . . ..*....... (203) 442-0711 

O'Brien & Gere Engineers, Inc. 

(Thomas A. Jordan, Richard G. Stromberg, 

Mark A. Randazzo) 

100 Summer Street 
. 
p3 Boston, MA . . . . . . . ..*.................... (617) 423-2919 

Navy D.P.W. 

William Mansfield . . . . . . . . . . . . . . . . . . . . . ..(293) 449-4481 

James Fitzpatrick.......................(203) 449-4486 

NAVFAC 

Joseph McCarthy 

Philadelphia, PA........................(215) 897-6289 

NO14 
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Directions to Lawrence Memorial Hospital : 

Left onto Crystal Lake Road and right onto Route 12 South to 

Route 95 South. Cross bridge over Thames River and take exit 

for Frontage Row. Follow signs to Coleman Street and take a 

left. At the end of Coleman Street, take a right onto Montawk 

Avenue. Hospital is on the right. 

NO14 
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SURFACE WATER SAMPLI NC PROTOCOL 

When sampling from an open body of-water (stream, culvert or pond) 
care must be exercised to collect a representative sample. The sample 
should cause as little disturbance to the water body as possible. Avoid 
taking a sample of water which shows evidence of sediment, debris or 
other material which may have been stirred up by the presence of the 
sampler. 

Surface Water Sampling 

Surface water samples in the drains should be taken from point located 
in the middle of the culvert. The specific location will be determined in 
the field and should be adequate to accurately reflect a representative 
portion of the water body being sampled. A single sample, collected 
just below the surface at the stream’s midpoint will be adequate for 
sampling and analyses purposes. 

Samples should be taken while facing upstream, away from the influence 
of the sampler on stream flow. Samples should be collected from the 
downstream culvert first and proceed upstream so as not to affect 
subsequent samples. 

Collection is accomplished by submerging a clean container at the 
sampling point to the depth required. For deep streams or ponds, a 
Kemmer, VanDorn or other sampler specifically designed for this pur- 
pose may be used. For shallow (i.e. less than three feet deep) lo- 
cations, an inverted sample container may be carefully submerged by 
hand or nylon string and then slowly allowed to fill. 

Samples should then be placed in the proper containers, preserved as 
necessary for the analyses to be run and stored in an insulated ice 
cooler at 4*C. All pertinent information should be recorded including 
sample data and location, sample identification and chain-of-custody 
forms. 

Surface water sampling in storm drains will require two men since the 
storm sewers are confined spaces. The person descending into the 
manhole will be connected to rope and lanyard which will be monitored 
by the person outside the catch basin. Constant visual contact between 
the two individuals is required and the time in the storm sewer should 
be minimized. Due to the previous presence of volatile organic 
compounds in the storm sewer system, the person collecting samples 
should wear a full-face respirator with organic vapor cartridges. 

F- 
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SOIL BORING PROTOCOL 

I. Drilling/Sampling Procedures 

f 
L 

h, 
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Prior to initiating drilling, all locations will be cleared of above ground 
and underground utilities. All appropriate health and safety 
precautions will be followed in accordance with those presented in the 
Health and Safety Plan. 

Test borings shall be completed using conventional hollow stem auger 
drilling methods to a depth specified by the supervising 
geologist/engineer. The minimum inside diameter of the augers shall be 
4-114 inches. Pre-coring of concrete may be required at some 
locations. 

Samples of the encountered subsurface materials shall be collected 
continuously employing ASTM Method D-1586.~84/Split Barrel Sampling 
using either a standard 2 ft. long, 2 in. outside diameter split spoon 
sampler with a 140 lb. hammer or a 3 in. outside diameter sampler with 
a 300 lb. hammer. Upon retrieval of the sampling barrel, the collected 
sample shall be placed in glass jars, labelled, retained on site and 
stored by O’Brien & Gere for possible testing. If laboratory soil sam- 
ples are to be analyzed samples shall be placed in the laboratory sample 
containers as specified by the supervising hydrogeologist, labeled and 
placed on ice. Chain of custody procedures will be practiced following 
procedures outlined in Appendix H. 

A geologist will be on site during the drilling operations to fully de- 
scribe each soil sample including 1) Soil type, 2) color, 3) percent 
recovery, 4) moisture content, 5) odor and 6) miscellaneous obser- 
vations such as organic content, free product. The supervising 
geologist will be responsible for retaining a representative portion of 
each sample in a one pint glass jar labelled with 1) site, 2) boring 
number 3) interval sample/interval preserved, 4) date, and 5) time of 
sample collection. 

The drillihg contractor will be responsible for obtaining accurate and 
representative samples, informing the supervising geologist of changes 
in drilling pressure, keeping a separate general log of soils encountered 
including blow counts (i.e. the number of blows from a soil sampling 
drive weight (140 pounds) required to drive the split spoon sampler in 
6-inch increments and installing monitoring wells to levels directed by 
the supervising geologist following specifications further outlined in this 
protocol. 

To prevent cross contamination of soil samples, the split spoon samplers 
will be cleaned between samples and the drilling equipment (i.e. 
augers, casing and rods) will be decontaminated between borings. 
(Appendix C and D). 

Those soil borings which are not to be converted to monitor wells will 
be backfilled by filling the borehole with a cement/bentonite mixture of 
suitable consistency. 
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MONITORING WELL INSTALLATION PROTOCOLS 

The borings in which the wells will be placed shall be advanced using a 
minimum 4 l/4 inch hollow stem auger. Wells are anticipated to be 
installed to a depth of 17 to 20 feet or 10 feet below the water table. 

All monitoring wells will be constructed to bracket the top of the water 
table using 10 feet of 2 inch I.D., 0.020 inch slotted flush jointed PVC 
screen attached to 2 inch I. D. PVC flush jointed riser pipe. A 
washed, graded silica sand pack will be placed around the well screen 
annulus. A two foot thick bentonite seal will be placed above the sand 
pack. A thick bentonite/cement grout will then be tremmied or poured 
from the top of the bentonite seal to near the ground surface. A 
flush-mounted locking protective steel casing will then be cemented into 
place over the PVC to prevent accidental damage and unauthorized 
access. 
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GROUND WATER SAMPLING PROTOCOL 
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The following procedures will be used to obtain representative ground 
water samples. To obtain representative ground water samples from 
wells *containing only a few gallons of ground water, the bailing 
procedure is effective (2” I.D. wells). To purge wells containing more 
than a few gallons, the pumping procedure is generally more rapid. 
Each of these procedures is explained in detail below. 

Sampling Procedures (BAILER) 

1. 

F- 
2. 

i 3. 

i I 
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5. 

6. 

7. 
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Identify the well and record the location on the Ground Water 
Sampling Field Log (copy attached). 

Put on a new pair of disposable gloves. 

Cut a slit in the center of a plastic sheet, and slip it over 
the well creating a clean surface onto which the sampling 
equipment can be positioned. 

Using an electric well probe, measure the depth to the water 
table. Record this information in the Ground Water Sampling 
Field Log. Depth measurements will be taken before sampling 
starts so that this data is collected over the shortest period 
possible. This will allow for less data variability due to time. 

Clean the well depth probe and wash it with detergent and 
rinse it with distilled water after use. 

Compute the volume of water in the well, and record this 
volume on the Ground Water Sampling Field Log. 

Attach enough polypropylene rope to a stainless steel bailer 
to reach the bottom of the well, and lower the bailer slowly 
into the well making certain to submerge it only far enough to 
fill one-half full. 

Pull the bailer out of the well keeping the polypropylene rope 
on the plastic sheet or entirely off the ground if it is too 
windy to place a plastic sheet. Empty the boiler into a glass 
container and observe the physical appearance of the ground 
water. 

Record the physical appearance of the ground water on the 
Ground Water Sampling Field Log. 

, d 

_ i 
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10. Attach the polypropylene rope to a clean, stainless steel 
bailer, lower the bailer to the bottom of the well, and agitate 
the bailer up and down to resuspend any material settled in 
the well. 

i 

11.. Initiate bailing the well from the well bottom making certain to 
keep the polypropylene rope on the plastic sheet. All ground 



12. 

13. 

14. 
C. 

15. 

16. 

17. 

18. 

19. 

20. 

water should be poured from the bailer into a graduated pail 
to measure the quantity of water removed from the well. 

Continue bailing the well throughout the water column and 
from the bottom until a sufficient volume of ground water in 
the well has been removed, or until the well is bailed dry. 
If the well is bailed dry, allow sufficient time for the well to 
recover before proceeding with the next step. Record this 
information on the Ground Water Sampling Field Log. 

Remove the sampling bottles from their transport containers, 
and prepare the bottles for receiving samples. Inspect all 
labels to insure proper sample identification. Sample bottles 
should be kept cool with their caps on until they are ready to 
receive samples. Arrange the sampling containers to allow for 
convenient filling. Always fill the containers labeled 
ltvolatilesl’ (40 ml VOA bottles) first. 

To minimize further agitation of the water in the well, initiate 
sampling by lowering the stainless steel bailer slowly into the 
well making certain to submerge it only far enough to fill it 
completely. 

If the sample bottle cannot be filled quickly, keep them cool 
with the caps on until they are filled. The vials labeled 
ltvolatiles” analysis should be filled from one bailer then 
securely capped. Carefully fill the 40 ml VOA vials to 
minimize agitation. This is usually done by pouring the 
sample into a tilted VOA vial. Cap the VOA vial, turn it 
upside down, and check for air bubbles. If properly filled, 
there should be no visible air bubbles. Return each sample 
bottle to its proper transport container. Samples must not be 
allowed to freeze. 

Record the physical appearance of the ground water observed 
during sampling on the Ground Water Sampling Field Log. 
Collect a final sample and measure pH, temperature and 
specific conductance. 

Begin the Chain of Custody Record. 

Clean the bailer according to methods in the Sampling 
Equipment Protocol. Store the bailer in a clean, dry place. 

Replace the well cap, and lock the well protection assembly 
before leaving the well location. 

Place the polypropylene rope, gloves, and plastic sheeting 
into a Dlastic baa for dimosal. 
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Purging Procedures (PUMP) 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Identify the well and record the location on the Ground Water 
Sampling Field Log (copy attached). 

Put on a new-’ pair ,of disposable gloves. 

Cut a slit in the center of a plastic sheet, and slip it. over 
the well creating a clean surface onto which the sampling 
equipment can be positioned. 

Using an electric well probe, measure the depth to the water 
table. Record this information in the Ground Water Sampling 
Field Log. As previously mentioned, all depth to water table 
and well depth measurements will be taken for all wells before 
sampling.begins. 

Clean the well depth probe and rinse it with distilled water 
after use. 

Compute the volume of water in the well, and record this 
volume on the Ground Water Sampling Field Log. 

Attach enough polypropylene rope to a stainless steel bailer 
to reach just below the surface of the water table, and lower 
the bailer slowly into the well making certain to submerge it 
only far enough to fill it one-half full. 

Pull the bailer out of the well keeping the polypropylene rope 
on the plastic sheet. Empty the bailer into a glass container 
and observe the physical appearance of the ground water. 

Record the physical appearance of the ground water on the 
Ground Water Sampling Field Log. 

10. Prepare the pump for operation. Connect the dedicated 
polyethylene tubing to a delrin foot valve. 

11. Lower the pump to the top of the water level in the well and 
pump the ground water into a graduated pail. Pumping 
should continue until sufficient well volumes have been 
removed or the well is pumped dry. If the well is pumped 
dry, allow sufficient time for the well to recover before 
proceeding with Step 13. Record this information on the 
Ground Water Sampling Field Log. 

12. Remove the sampling bottles from their transport containers, 
and prepare the bottles for receiving samples. Inspect all 
labels to insure proper sample identification. Sample bottles 
should be kept cool with their caps on until they are ready to 
receive samples. Arrange the sampling containers to allow for 

i 



convenient filling. Always fill the vials labelled %olatiles” 
(40 ml VOA vials) first. 

13. Samples should be collected-by a stainless steel bailer. To 
minimize agitation of the water in the well, initiate sampling 
using a gentle bailing action. 

14. If the sample bottle cannot be filled quickly, keep them cool 
with the caps on until they are filled. Return each sample 
bottle to its proper transport container. Samples must not be 
allowed to freeze. 

15. Record the physical appearance of the ground water observed 
during sampling on the Ground Water Sampling Field Log. 
Collect a final sample and measure pH, temperature and 
specific conductance. 

16. Begin the Chain of Custody Record. 

17. Clean the bailer by methods described in the Equipment 
Cleaning Protocol. Store the bailer in a clean, dry place. 
Decontaminate the purge pump following the above method or 
by pumping a minimum of 5 volumes of potable water. 

18. Replace the well cap, and lock the well protection assembly 
before leaving the well location. 

19. Place the polypropylene rope, gloves, and plastic sheet into a 
plastic bag for disposal. 

gws38 



2. 

GROUND WATER SAMPLING PROTOCOL 

Sampling Procedures (Well With Product) 

L 3. 

c- 

4. 

- 

5. 

6. iA 

7. 

c4 

8. 

(3 

9. 
Q 

Identify the well and record the location on the Ground Water 
Sampling Field Log (copy attached). 

Put on a pair of clean gloves or new disposable gloves. The 
gloves shall be cleaned using Methanol followed by a clean water 
rinse. 

Cut a slit in the center of plastic sheet, and slip it over the well 
creating a clean surface onto which the sampling equipment can be 
positioned. In the event that it is not practical to use plastic 
sheeting (winter), the new polypropylene rope will be kept from 
touching the ground surface. 

Using a clean electronic well probe, measure the depth to the 
water table and the bottom of the well (if not previously measured) 
from the top of the protective casing or a surveyors mark. If 
free phased product is present use an oil-water interface probe or 
a clear bottom loading bailer to determine the thickness of the 
product . The electronic well probe will be cleaned using a 
detergent wash and distilled water rinse followed by a hexane 
rinse and distilled water rinse. 

Compute the volume of water in the well, and record this volume 
on the Ground Water Sampling Field Log. 

Attach enough new polypropylene rope to a clean bottom loading 
stainless steel bailer to reach the bottom of the well. 

Lower the bailer slowly into the well making certain to submerge it 
only far enough to fill one-half full. The purpose of this is to 
recover for observation any oil film, if one is present on the water 
table. 

Pull the bailer out of the well keeping the polypropylene rope on 
the plastic sheeting or off the ground. Empty the ground water 
from the bailer into a clean glass container and records its appear- 
ance on the Ground Water Sampling Field Log. 

With the intake area protected, install a foot valve and tygon 
tubing assembly in the well such that the intake is below the water 
table. Remove the intake protections and begin purging. All 
ground water should be poured from the bailer into a graduated 
pail to measure the quantity of water removed from the well. 
Ground water will be contained. 



,- 
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10. Continue pumping the well until 3 well volumes have been removed, 
or until the well is pumped dry to the intake areas. If the well is 
pumped dry, allow sufficient time for the well to recover before 
proceeding with the next step. Ph and specific conductance 
readings shall be taken prior to the collection of the actual sample. 
Record this information on the Ground Water Sampling Field Log. 

11. Remove the sampling bottles from their transport containers, and 
prepare the bottles for receiving samples. Inspect all labels to 
insure proper sample identification. 
ers to allow for convenient filling. 

Arrange the sampling contain- 

12. Collect samples from the pump discharge. The vials labeled “vola- 
tiles” should be filled from one bailer then securely capped. The 
vial should be turned upside down, and checked for air bubbles. 
If properly filled there should be no visible air bubbles. Place 
each container in a cooler and chill to 4 C. 
allowed to freeze. 

Samples must not be 

13. After the last sample has been collected record the physical ap- 
pearance of the ground water observed during sampling on the 
Ground Water Sampling Log. 

14. Begin Chain of Custody Record. 

15. Replace the well cap, 
leaving the well location. 

and lock the protection assembly before 

16. Place the polypropylene rope, gloves, etc into a plastic bag for 
disposal. 
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IN-SITU HYDRAULIC CONDUCTIVITY TESTING PROTOCOL 
(UNCONFINED AQUIFERS) 

This type of test will be used to evaluate the hydraulic conductivity of 
an unconfined, unconsolidated aquifer in the immediate area of a moni- 
toring well. The goal of the test will be to create a sufficient head 
difference between the aquifer and the well such that inflow to that well 
over a certain time interval is representative of aquifer hydraulic 
conductivity. 

The test will be performed by removing a volume of water from the well 
by use of a clean pump or bailer. If a sufficient difference in head is 
obtained by this method (at least lo-25% of the length of water column 
in the well) then recovery data can be collected. In this case, the 
subsequent rise of the water level in the well with time will be 
measured by a cleaned measuring device until the head difference 
approaches zero (rapid recovery) and at least 75% of the original head 
difference (slow recovery). Measurements shall be collected at frequent 
time intervals at the start of the test and increased appropriately 
according to the rate of recovery in the wel I. 

If no significant drawdown is anticipated or can be obtained by this 
method, an Enviro-Labs Model DL-120-MCP pressure transducer system 
or equivalent will be utilized. All equipment will be pre-cleaned by an 
appropriate method prior to use in the well. The test will involve 
pre-insertion of a pressure transducer ffto the well followed by in- 
sertion of a suitably sized, tapered teflon rod into the well in order to 
create a positive flow potential from the well into the aquifer. Follow- 
ing measurement by the transducing system, the teflon rod will be 
removed in order to create a negative flow potential. These tests will 
be performed at least two times to evaluate the repeatability of re- 
s ponse . 

Data from the foregoing tests will be evaluated using Hvorslev’s graphic 
analysis of piezometer recovery data (Ground Water Freeze and Cherry, 
1979 pp 339-342, after Hvorslev M. J., “Time Lag and Soil Permeability 
in Ground Water Observations”, 1951) . The data will be plotted on a 
logarithmic scale including the ratio of recovered head to original head 
versus time. The time lag which represents the time for complete 
equalization of the head difference if the original inflow is maintained 
will be developed following evaluation of the resulting straight line plot. 
This value together with the length of screen, screen diameter includ- 
ing sand pack, and riser diameter will be used in Hvorslev’s equation 
to develop the hydraulic conductivity(k) in cm/set. 

iskt6 



APPENDIX C 

SURFACE WATER SAMPLING FIELD LOGS 



.- ; SAMPLING FIELD UIG 6-0 . 

Client iwwmc 

Sample Location 

Job No. 

Well No. cB-l& 

Sampled By 

Weather Sdfwy 
4 

A. WATER TABLE .__ 

Well depth (from top of standpipe) Well 

Depth to water table (from top of standpipe) 

Date iz hdf3 9 Time 

Sampled with Bailer 4 Pump 

elevation (top of standpipe-) 

Water table elevation 

Length of water column (LWC) (feet) 

Volume of water in well - 2" diameter wells = 0.163 x (LWC) = 
- 4" diameter wells = 0.653 x (LWC) = 
- 6” diameter wells + 1.469 x (LWC) = 

gallons 
gallons 
gallons 

B. PHYSICAL APPEARANCE ATSTART 

Color char Odor &05&-y 
4 

Was an oil film or layer apparent? L 

c. PREPARATION OF WELL FOR SAMFLING 

Amount of water removed before sampling gallons 

Did well go dry? 

D. PHYSIC4LAPPEAR4NCE DURING SAMPLING 

Color Odor Turbidity 

Was an oil film, or layer apparent? 

E. WELL SAMPLING 

Analysis Bottle No. Special Sampling Instructions 

1. 
2. 
3. 
4. 
5. 

I 

I 

1 
I 

F. coNDLJcr1v1TY 

Turbidity &o&e. 

PH 



Client Nww-L ._ Job No. c 

Sample Location Q 

Sampled By d& 

Sauf-;.bA Well No. CB- 1% 

. \, C&ClP ts Date /I&-/B? Time 

Weather s ufifiq -Sampled with Bailer IA Pump 
J 

A. WATERTABLE 

Well depth (from top of standpipe) Well elevation (top of standpipe) 
. 

Depth to water table (from top of standpipe) Water table elevation 

Length of water column (LWC) (feet) 

Volume of water in well - 2" diameter wells = 0.163 x (LWC) = gallons 
- 4" diameter wells = 0.653 x (LWC) = gallons 
- 6" diameter wells + 1.469 x (LWC) = gallons 

B. PEYSICALAPPEARANCEATSTART 

Color u~cj~Abp -3k Odor I 4 
Was an oil film or layer apparent? 

C, PREPARATION OF WELL FOR SAMPLING 

Amount of water removed before sampling. gallons 

Did well go dry? 

D. PHYSICAL APPEARANCE DURING SAMPLING 

Color Odor Turbidity 

Was an oil film, or layer apparent? 

E. WELL SAMPLING 

Analysis Bottle No. Special Sampling Instructions 

CONDUCrIvITY 

Turbidity - &AC; 

PH 



.* ; SAMPLING FIELD LOG L-e* . 

Client /l.M-QF&c 

Sample Location fl 

Job No; 

cup. &A- Sb.. WJ \ Well No. cb-7 

Sampled By 

Weather 

A. WATER TABLE 

Well depth (from top of standpipe) Well 

Depth to water table (from top of standpipe) 

Length of water column (LWC) (feet) 

Volume of water in well - 2" diameter 
- 4" diameter 
- 6" diameter 

B. 

C, 

D. 

E. 

1. 
2. 
3. 
4. 
5. 

F. 

G. 

PHYSICAL APPEARANCE ATSTART 

Date l>h<h? Time 

Sampled with Bailer Pump 

elevation (top of standpipe) 

Water table elevation 

wells = 0.163 X WC1 
wells = 0.653 X WC1 
wells + 1.469 X UJW 

gallons 
gallons 
gallons 

Color Odor f&EAw Turbidity a\&&& 

Was an oil film or layer apparent? 
v 

PREPARATION OF WELL FOR SAMPLING 

Amount of water removed before sampling 

Did well go dry? 

PHYSICAL APPEARANCE DURING SAMPLING 

gallons 

Color Odor Turbidity 

Was an oil film, or layer apparent? 

WELL SAMPLING 

Analysis Bottle No. Special Sampling Instructions 

I I 

I I 

I I 

coNDucr1v1Tr 

PH 



l - - SAMPLING FIELD Lot 
L-. . 

Client 

Sample Location 

Sampled By 

Weather sus\tiq Sampled with Bailer -pump 
A 

A. WATERTABLE 

Well depth (from top of standpipe) Well elevation (top of standpipe) 

Depth to water table (from top of standpipe) 

Length of water column (LWC) (feet) 

Water table elevation 

Volume of water in well - 2" diameter wells = 0.163 x (WC) = 
- 4" diameter wells = 0.653 x (LWC) = 
- 6" diameter wells + 1.469 x (LWC) = 

gallons 
gallons 
gallons 

8. 

C. 

D. 

E. 

1. 
2. 
3. 
4. 
5. 

F. 

G. 

PHYSICALAFPEARAXEAT START 

Color cl-a c Odor Turbidity tl)o&& 

Was an oil film or layer apparent? 

PREPARATION OF WELL FOR SAMPLING 

Amount of water removed before sampling gallons 

Did well go dry? 

PHYSICAL APPEMANCE DURING SAMPLING 

Color Odor Turbidity 

Was an oil film, or layer apparent? 

WELL SAMPLING 

Analysis Bottle No. Special Sampling Instructions 

I I 



Client ha=AL Job No. 

Sample Location Well No. La-7 

Sampled By 

Weather Sampled with Bailer Pump 

A. WATERTABLE 

Well depth (from top of standpipe) Well elevation (top of standpipe) 

Depth to water table (from top of standpipe) Water table elevation 

Length of water column (LWC) (feet) 

Volume of water in well - 2" diameter wells = 0.163 x (LWC) = 
- 4" diameter wells = 0.653 x (LWC) = 
- 6" diameter wells + 1.469 x (LWCI = 

gallons 
gallons 
nallons 

B, 

c. 

D. 

E. 

1. 
2. 
3. 
4. 
5. 

F. 

6, 

PHYSICAL AF'PEARANCEATSTART 

Color Odor fYL&w Turbidity flh/3e 

Was an oil film or layer apparent? A) 0 

PREPARATION OF WELL FOR SAMPLING 

Amount of water removed before sampling 

Did well go dry? 

gallons 

PHYSICAL APPECE DURING SAMPLING 

Color Odor 

Was an oil film, or layer apparent? 

Turbidity 

WELL SAMPLING 

Analysis Bottle No. Special Sampling Instructions 

I 
. 

1 

cmDucT1v1TY 

_--- 



APPENDIX D 

SOIL BORING LOGS/WELL INSTALLATION DIAGRAMS 



O'BRIEN & 6ERE 
EN6IFEERSJ INC. TEST BORING LOS 

Report of Borin 
sheet of 1 9 

No. OB6-1 

project Location: Groton, Connecticut 

Client: US. Department of the Navy 

i%WLER 6round Water kptk Date 
Date Ertb;fg Stea Buger 

: Fall: 30’ File No,: 1862. d 3 

: East Coast Drilling & Boring Company 

I 

Bwin Location: Under Canopy/Near Island K 
Grou Elevation: d 
Dates: Started: 12/b/89 

, 

T i 

Dark Broun Hoist Fine to Ned. Sand/some 
fine gravel & silt, Occasrional chunks of 
concrete C asphalt, No Wars or Staining 

Petroleum Odors Noticed at 27’ 

_----_-----_--------. 
Btwnilan, Dcmp, Fine Gravel/same fine 
silt-~itusand------------ 
Light Gray, Darp, Fine Sand - CS Silt, 
Strong Petroleum Odors 

---------- ---------- 
BmdTan, Met, Soft Fine Gravel-IX Sand 
trace fine sand 6 silt, Strwig Petroleua 
Odors, Black product noticed In spoon 

itratum 
XIange 
kneral 
lescript 

-..----------------- 
/Tan, Uet, Soft, V.Fine 

or5 Present Natural kterial 
UELL NTER'IKS: 2' PVC/O.020 SLOT SCREEN (8') PoRbNDCEKNT (lBM3 RE?@RKs: 

2’ PVC RISER (6') 

Equi paent 
Installed 

‘ie TeFi 

H %I P 
-- 

!8 

36 

39 

EhED KlSITl& Ff&-14’ 
I: Hamy+ wed - hieght 

restraint5 



. I  -  _ _-_ . _ . .  -  _ _ I  _ 

I O’BRIEN I 6ERE 
ENatEERs, INC. I TEST HIRING LIX 

project Location: Groton, Connecticut r Client: U.S. Department of the Navy 
zrHo:i; Stem Ruger 

6round Water Ep;; 
iii:: 

: Fall: 30’ File No. : l&2, & 3 

I bring Co,: East Coast Drilling & Boring Company 
Foreman: Jimy Cutler 
OBS Geologist: MRN RMWZZO I 

Borin Locatian: South of Island 43 
Grou Elevation: ri 
Dates: Started: lU8/89 

Sample 

Depth 
No Depth ":F lhetri Recovry V;k 

I 

3'6' I ------------- 
&hi &i ; Kp Loose, Fine Sand-Silt, 

496' I 

Slqht Pe~roIeua’Mor 

--a----. 
3 5'-7' 2-2-2-3 24'14 4 -Bkr i>py Lo&, -Fyk to Hedi ua Sand/ 

t I 1 I we cs sard/trace silt & fine gravel 

I I Browt/Tan, Wet, Soft Fine Gravel-G Sand, 
trace fine sand C silt, Strong petroleum 

I 
Wars, Black product noticed in spoon 

I 

1 
6 ll'-13' 2-2-2-4 24'14' 4 

I I I I 
13' 

I 
I 9 I 
I I I 

I 
I I I 
17 jlB-15'j 2-2-2-2 24"/4' 4 

-------- 
-5 ir$by&~, 

T NoSampe 

-WV--* 

Let0 Ned. Sand/ 

18 115'-17'1 2-l-2-6 1 24'/4' 1 3 -FILL- 

Stratum 
Xange 
&era1 
Desmipt 

Equipment 
Installed 

Erded:l2/12/8! 



O’BRIEN & ERE 
ENSIEERS, INC. 

F Project Location: 6roton, Cmnecticut 

Client: U.S. Departlent of the Navy 

TEST BORING LOS 
Report of$o;n 

? 
2 I W-3 

MIXER 
T$e&b~& stea huger 

Ground Water Depth 
iit: 

: Fall: 30’ File No. : l&!% 

T 

I 

Boring Cu. I East Coast Drilling 4 Boring Company Borin Location: West of IX-1 

_/ 
Foreman: Jmy Cutler 

I 
6rour Elevation: 1 

OB6 6eologi5t: MARK RFNDRZZO Dates: Started: 12/13/89 Ended:12/13/8F 

BeZ$ion 

I I I I 
1 21 3'-5' 1 2-2-3-4 1 24V18'I 5 f 
I , 1 I I --------------------- I 

I Bram, Damp, Loose Fine to Uediur Send/ 

1 
1 trace c5 sand, No bdor5 or Staining 

! I I I 
13 1 51-7' 1 3-4-6-5 1 24Vl8'j 10 1 
1 I 

Dark Brown, Damp, Impact, Fine to Mediu 
Sard/solle coarse gravel 6 sand/trace sil 
No Ckbr5 or Stainmg 

I I I I I 1 
14 1 7'-9' 1 l-4-3-3 1 24./O' 1 - 1 No Sample 

15 { 9’-11’ 1 2-l-l-l 1 24’18’ 1 2 1 

9'6'1 1 1 I II 
I I I I I --------------------- 

----------------- 
-Li &-Black 
5i 3 

Met Lcme Fine Sand to Fi 
t/5me ddiur’sand/tiace c5 sard-fine 

gravel, No Wars or Staining 
-Li &ay, -it- -ig -&&- g&&- 
SI t/trace fine’gravel, uelf sorted 3 

I I I 
8 15'-17' 6-7-7-11 24'/6' 14 

0.3 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

- 
! I I I I I I - 

ELl MTERIFLLS: 2’ PVC/0.010 SLOT SCREEN (10’ 1 WRTLHDCEMEMT (1 B&1 RDMKS: SCREEED KtSITICNED FRM 7'-17 
2' PVC RISER (7') 
#00DomEumlED~(4BISGS) 

l-lx&luFLF nrxMED Box 

EMTUME PELLETS (1 PAIL) 

Stratum 

E2XI 
Descript 

Equipwent 
Imtalled 

:iE 

PH - 

ng 

IP 
- 

0.0 

J 



1 
reject Location: 6roton, Connecticut SMXER 

6murd uater ~p'~ 
lient: U.S. Departmt of the Wavy 

Tc,“:‘l(;tl Stem cluger 
: Fall: 30’ File No.: l&2, 8: 3 

wing Co.: East Coast Drilling C Boring Gmpany Borin Location: Between Island 12 & 43 
wman: Rick Berhand 

I 
Grou Elevation: J 

B6 Seologist: t$XK RRNDRZZO Dates: Started: IUS/ 

itratw 
%ange 
kneral 
bcript 

Equipment 
Installed 

6’ I I I 
1 6’-42’ Hand Excavated 

2’ I 

I I Fine to.Hediw~Sand/ 

3’6’ I 2 3X‘-5'bS4-2-2 24'/12' 6 
uxassmal pme 01 

Odors present 

Loose, Fine San 

3 ]5'6'-7'r3-8-8-5 

~nse, Fine tq Hedium 
sand-fine gravel-silt, 

7'6' 

_________ T-e-- 
Fine Sand-CS Slit’ 

Slight Pet letm Odor, No Staining 

Slight Petroleum Odor, Ilo Staining 

4a ,E.- - 

I I 1 1 , 
I I t t I I I i I I I I I 

WELL MERIRLS: 2’ PVC/O.010 SLOT SCREEN (IO’ 1 WRTLRND CEMENT (1 BiW REMiRKS: SIXEEKD PUSITIONED FRCM V-16’ 
2’ PVC RISER (6’ 1 
#ooLxuELE~~(4Bc1Gs) 

Lax;6Lp HllMlED Box 

6ENTclwITE PELLETS 41 PRIL) 
L 

l’ERIENC6ERE 
B6INEERS, 1% TEST BORING LO6 I 

Report of Borin Na W-4 
sheet 9 of 1 

Date 
Date 

Ended: 12/5/89 

:ia 

3H - 

Te5 

sp 
Lord 

‘9 

[P 
- 

K, 

19 

22 

71 

.6 

1.8 

1. 8 

- - 



O’BRIEN C 6EE 
ENUHERS’ IK. TEST BORING LOS 

Report of$;fn 
? 

zl W-5 

Project Location: 6&g Cmmecticut S#PLER 
Type: Hollow Stem tiger 

6rwd Water Depth 

Client: U.S. Department of the Navy Ex 
Hamer: 1140 Fall: 30’ File No.: 18$% 

Boring Ca: East Coast Drilling C Boring Company 
Forewn: Jiw Cutler 

I 

Borin Location: 
6rw Elevation: ni 

Tang &e/South of island #3 
w6 Geologist; IQRK RCNDMZO Dates: Started: 12/14/89 

I Ended:12/14/89 

3’-44 i i 
! AT 

11 lb'-36' 1 Hand Embated 1 
Dark Bra+ Dmp, Impact, Fine to Hedium 
Sand/some cs gravel ard sard/trace silt 

I 

I t 
I 

1 
I 

! 
I 

1 
Dark Brown Hoist Fine to Med. Sand/scm 
fine gravel C silt, No Wars or Staining 

2? 

1 I 
3’ of &halt 

I 
Light Gray, Damp, Fine to Medium Sand/ 

1 21 3’-5’ 1 3-4-4-7 1 241°./18’i 8 
trace fine to very cs 
Petroleum Odors Presen , No Btaining s 

ravel Well Sorted, 

I i I I I 

Sasple 
Description 

-4’ 

I 1 I I I ----------~ 
-D&-i &,Dk-L&, Fine Sanda Si It 

! t t I 
4’4’ 3 51-7’ 5-N-5-6 24’4’118’ 15 

I 1 I I 

/little me&us Sard, Rtit System Present 
---_-_--.------ --e----- 
Green to Dark Green, Damp, Loose Fine to 
Hediua SaWtrace fm to cs sili 

I I I 
9’ I4 I 7’-9’ 9-7-5-4 24Vl8.1 12 --___-_----------- 

1 . 
-T&&cm, Wet, Hed. Dense, Fine Sard- CS 
Silt/trace cs sard, Strong Petrolew Odors 

, No Staining I I ( 

5 1 9’-11’ l-l-3-5 24”/18’ 4 

I i i I 1 

I 

Stratw 

Z% 
Descript 

Iquipaent 
Ma1 led 

ie: 

H 

88 

.O 

t 18’ t t B.UE.1 I 
I I L 

UELL WTERIQLS: 2’ PWO.010 SLOT SCREEN (10’ 1 WRTLMDUXNT (IBRS) RDIRRKS: SCREEW POSITIONED FRC# 8'-18' 
2’ PVC RISER (8’1 
#00DOUBLEWHEDSAND14BKS~ 

LEKFLF MoLNTEDmx 

BENTDNITE PELLETS (1 PRIL) 



3’ BRIEN & SEW: Report of$ctn $.! DEW 
ENGINEERS, INC. TESTBORING LDS 9 

reject Location: Groton, Connecticut SMPLER 6round Mater Depth Date 
T~rHo~;gSt~Ruger Date 

lient: U.S. Department of the Navy : Fall: 30' File No.: 186% 

oring CO.: East Coast Drilling 8 Boring byany 

I 

Borin Location: Tang tie/South of Island 11 
weman: Jimmy Cutler Grou Elevation: ?I! 
8S Seologist: #1RK RMMZZO Dates: Started: 12/14/89 Erded:12/14/8~ 

Sarple Stratum Field Testing R 
Equipment 

epth 
"iiF PerEtr~ 

l!dE!~i on EZl 
8 

In&al led 
No Depth Riecwry “Ee De5cript pH C?d TIP % 

AT 

2.1 

-aeon- Dip- De-~ ~~~~~ SRnd-~ sit; 

Well So&t, Pe~roleu~~Od0r=5, No Staining 

Petroleum Odors, No Staining 

Petrolew Odors Present, NG Staining 

Petrolelu odors Present, No Staining 

---------------------- 
- - - -Dark Black Organic Hat- - - - - - - 

Slight Petroleum Odor, No Staining 

Slight Petroleum Odor, No Staining 

IELL WIERIRS: 2’ PVC/O.010 SLOT SCREEN (10’) WRTLWD CEMENT (1BW REMRKS: SCREEIED FQSITIDNI) FRon 7'-17' 
2’ PVC RISER (7’) LcmINS FLUSH lKwrED BOX 
1ooDmLEbmlEDSmlD(4BFIGs) WISTERLOCK 
BENlwlE PELLETS (1 PRIL) 



NAvFAC . 

Tmr SPI IT I;Pc 

1 I- 
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- 

‘I 

- 

-t - - - u - Y ‘- - - - - 
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.- - - - - - -! 
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CEMENT PAD ,, 

GROUND SURFACE I 

ELEV . : DEPT1 

TOP OF SEAL 

TOP OF SAND 

FT. 

FT. 1 

TOP OF 

I BOT, 

J 
OF 

i 
TOP OF 

I 1 

SCR’EEN FTj 
I 

SCREEN FT, 

SCREEN 

. 

. 

. 
. 

b 

. 

. 

L 

. 

. 

. 

. 

l 

. 

. 

7 

4 

‘. l < 

1:. 

, * 

l .’ 
:* .’ 
,*. 
l : *. ( 
.’ 
me. 
l . 

. l 

. 

.* 

,*< 

. 

. . 

. l 

, l 

l l . 
‘. 
l . 

. . 
l . 

, . 

PROTECTIVE STEEL 

CASING AND LOCK 
INSIDE DIAMETER 6 IN. 

MATERIAL: WC 

SCHEDULE: LtO 

INSIDE DIA.: 2 IN. 

CEMENT / BENTONITE GROW 

OR ,* . 
d== BENTONITE SEAL 

SAND PACK 
: l 

.* . 

SLOTTED SCREEN 

MATERIAL: NC 

SCHEDULE: ‘/o 

INSITE DIA.: 2 IN. 

SLOT NO.: e., 

DIA. OF BOREHOLE:.ei!&h 

TYPICAL OVER@URDEN MONITORING WELL 
N.T.S. 



CEMENT PAD 

GROUND SURFACE 

ELEV . : DEPTH: 

TOP OF SEAL 

TOP OF SAND 

FT 

FT 

TOP OF SCREEN FT- 

30T. OF SCREEN 

TOP OF SCREEN 

FT. 

FT. 

3 FT, 

5 FT. 

7 FT, 
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l . . 

PROTECTIVE STEEL 

CASING AND LOCK 
INSIDE DIAMETER 8 IN. 

Y \ 
-RISER -PIPE 

MATERIAL: WC 

SCHEDULE: LjO 

INSlDE DIA.: ?a IN. 

/CEMENT / BENTONITE GROUl 

OR 

/ BENTONITE SEAL 

/ SAND PACK 

/ SLOTTED SCREEN 

MATERIAL: St 

SCHEDULE: w 

INSlYE DIA.: 2 IN. 

SLOT NO .: 3-o 

DIA. OF BOREHOLE: (t I/J IN 

TYPICAL OVERBURDEN MONITORING WELL 
N.T.S. 

, 



CEMENT PAD 

ROUND SURFACE 

ELEV . : DEPTH: 

TOP OF SEAL 

TOP OF SAND 

FT 

FT - 
TOP OF SCREEN F? 

30T, OF SCREEN 

TOP OF SCREEN 

. 

. 

;‘FT . 

’ F T . -2 ;;; 

. . 1: jt” + DIA. OF BOREHOLE: 4@ IN 

.PROTECTIVE STEEL 

CASING AND LOCK 
INSIDE DIAMETER 8 IN. 

. 
. 

@f- 

RISER-PIPE 
. MATERIAL: ?VL 
‘4, SCHEDULE: 40 
. . INSIDE DIA.: 2. IN. 

CEMENT / BENTONITE GROU7 

BENTONITE SEAL 

SAND PACK 

SLOTTED SCREEN 

MATERIAL: ?1/L 
* 

l . 

l . 
SCHEDULE: 442 

. 
,* INS13E DIA.: 2 IN. 
: , 

l . SLOT NO.: . . 10 
‘. . 

*.a 
l - 

TYPICAL OVERBURDEN MONITORING WELL 
N.T.S. 



CEMENT PAD 

GROUND SURFACE 

-7 I 

ELEV. : DEPTH: 

TOP OF SEAL FT 

TOP OF SAND FT 

TOP OF SCREEN FT. 

30T. OF SCREEN 

TOP OF SCREEN 

f ? 

FT. 
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PROTECTIVE STEEL 

CASING AND LOCK 
INSIDE. DIAMETER IN. 

/---RISER-PIPE 
MATERIAL: hc 
SCHEDULE:. a 

INSIDE DIA.: 7. IN. 

/CEMENT / BENTONITE GROW 

OR 

/ BENTONITE SEAL 

/ SAND PACK 

/ SLOTTED SCREEN 

MATERIAL: ?VL 

SCHEDULE: 99 

INS17E DIA.: Z IN. 
SLOT NO.: 7%’ 

//--DIA. OF BOREHOLE: qy{ IN 

TYPICAL 0VERB;IRDEN MONITORING WELL 
N.T.S. 

, 



1 . . 4 
I 

. l 

. 

. l 

b 

. 

ELEV . : 

TOP OF SEAL 

TOP OF SAND 

TOP OF SCdEEN 

FT 

FT 

FT. 

30T. OF SCREEN 

TOP OF SCREEN 

DE 

. 

7s FT . 

., $ FT . 

. 
l 

+- 

RISER -PIPE 

. MATERIAL: 3rlc 

SCHEDULE: 47 

INSIDE DIA.: 2 IN. 

CEMENT / BENTONITE GROUT 

OR 

l 

t== 

BENTONITE SEAL 

SAND PACK 
: l 

.* . 

SLOTTED SCREEN 

MATERIAL: 

SCHEDULE: @ 

INS17E DIA.: z IN. 
SLOT NO.: /o 

/DIA. OF BOREMOLE: L/q IN. 

TYPICAL OVERBURDEN MONITORING WELL 
N.T.S. 



CEMENT PAD 
\ 

GROUND SURFACE 

ELEV . : DEPTH 

TOP OF SEAL 

TOP OF SAND 

TOP OF SCA’EEN 

FT 

v 

30T. OF SCREEN 

TOP OF SCREEN 

FT. 

FT. 

FT.,3 FT 
c 

5 FT 
7 FT 

17 - 
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PROTECTIVE STEEL 

CASING AND LOCK 
INSIDE DIAMETER 8 IN. 

0. . 
l .= 
‘. 

k 
.* 
l . * 
. . DIA. 

‘. . 

RISER PIPE 
MATERIAL: ?fL 

‘4’ SCHEDULE: A 
. 
. INSIDE DIA.: z IN. 

CEMENT / BENTONITE GROUT 

OR 

BENTONITE SEAL 

SAND PACK 

/ SLOTTED SCREEN 

MATERIAL: ?kic 

SCHEDULE: 40. 

INSIX DIA.: 2 IN. 

SLOT NO.: 10 

OF BOREHOLE: + IN. 

TYPICAL OVERBURDEN MONITORING WELL 
N.T.S. 



CEMENT PAD 
\ 

GROUND SURFACE 

ELEV . : DEPTH: 

TOP OF SEAL 

TOP OF SAND 

FT 

FT 

TOP OF SCREEN v 

30T. OF SCREEN 

TOP OF SCREEN 

FT 

FT 

1 FT, 

3 FT, 

5FT, 

15 
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z 2 : ,: .: . : ; . f . ** 4 . : ‘. . . . ‘. 
. . ,’ , * . b 

PROTECTIVE STEEL 

CASING AND LOCK 
INSIDE DIAMETER it? IN. 

-RISER -PIPE 
MATERIAL: k 

SCHEDULE: L/Q 

INSIDE DIA.: 2 IN. 

/CEMENT / BENTONITE GROUT 

OR 

/ BENTONITE SEAL 

/ SAND PACK 

/ SLOTTED SCREEN 

MATERIAL: ?vc 

SCHEDULE: f/u 

INS13E DIA.: z IN. 

SLOT NO .: 20 

DIA. OF BOREHOLE: q Li, IN. Ii 

TYPICAL OVERBURDEN MONITORING WELL 
N.T.S. 



CEMENT PAD 

GROUND SURFACE 

ELEV . : DEPTH: 

TOP OF SEAL 

TOP OF SAND 

FT 

FT 

TOP OF SCREEN FT 

30T. OF SCREEN 

TOP OF SCREEN 

FT 

FT 

5 FT 

/4 
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1 4 
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PROTECTIVE STEEL 

CASING AND LOCK 
INSIDE DIAMETER A IN. 

-RISER -PIPE 
MATERIAL: % 

SCHEDULE: q/l 

INSIDE DIA.: 7, IN. 

/CEMENT / BENTONITE GROUT 

OR 

/ BENTONITE SEAL 

/ SAND PACK 

/ SLOTTED SCREEN 

MATERIAL: THL 

SCHEDULE: 40 

INSI’?zE DIA.: 7, IN. 

SLOT NO .: %/I 

DIA. OF BOREHOLE: IN 

TYPICAL OVERBURDEN MONITORING WELL 
N.T.S. 



CEMENT PAD 

GROUND SURFACE 

ELEV. : DEPTH: 

TOP OF SEAL 

J TOP OF SAND 

i TOP OF SCR’EEN 

FT 

FT 

FT 

I BOT. OF SCREEN 

d TQP OF SCREEN 
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/ FT, 

3 FT, 

5 FT, 
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PROTECTIVE STEEL 

CASING AND LOCK 
INSIDE DIAMETER 8 IN. 

- RISER -PIPE 
MATERIAL: i+L 

SCHEDULE: % 

INSIDE DIA.: 2 IN. 

/CEMENT / BENTONITE GROUl 

/ BENTONITE SEAL 

/ SAND PACK 

/ SLOTTED SCREEN 

MATERIAL: x 

SCHEDULE: 4’0 

INSITE DIA.: 2 IN. 

SLOT NO .: .&I 

DIA. OF BOREHOLE: IN 

TYPICAL OVERBURDEN MONITORING WELL 
N.T.S. 
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APPENDIX E 

GROUND WATER SAMPLING FIELD LOGS 



G2OUNDWATtR SAMPLING FIELD 106 

3 
A. Water Table 

Well depth (from top of standpipe) /6 Well elevation {top of s?andpipe) 

Depth to water table-(from top of standpipe 7.00 Water table elevatr’on . _ 

Length of water column (LWC) 7,O (feet) - * 

volume of water in well - 2” diameter wells = 0.163-x (LWC) = 
- 4” diameter wells = 0.653 x (LWC = 

gallons 

- 6” dianeter wells = I.469 x (LWC 
gallons 

= gallons 

B. Physical bearance At Start 

c. 

D.! 

E. 

1 

Color 2~03~ 
Odor s--b*\ ,$$-+ iurbi di ty &,j&&- 

‘Was an oil film or layer apparent? 
- 

Preoaration of Well for Samolin .- 

&mount of water removed before sampling 3. %? gallons' . 

Did well go dry? d 0 

Physical Aooesrance Durino Szrr;ol'ina 

Color kk& %Toafi Odor %/L4 Turbidity 8-q 

Y 
Y 

Was an oil film or layer apparent? e% '16 . 

We1 1 SdnPlinq 

Arialysir Sottfe No. Soecial Semling Instrxtions 
\ 

I I +r 

2. I I 
s: I I 

d. . 

4. I I 
3, I I 

3. I 

?O. I 1 

F, Conducti vi ty O.Yh%Jfi~ JAi czs _ -I 



I GROUNDtIATER SAMPLING FIELD LO6 

Weather Sampled with 8ailer t/ Pump 

A. Water fable 
. 

Well depth (from top of standpipe) /7,0 Well elevation (top of standpipe) 

Depth to water tabk(from top of standpipe 9.0 Water table elevation . 

Length of water column (LWC) $\o (feet) ** 

Volume of water in well - 2" diameter wells = 0.363.x (LWC) = 
- 4" diameter wells = 0.653 x (LX 

/,~a$' 
= 

- 6" diaoeter wells .= 1.469 .x (LWC = 

B. Physical AnPeatance At Start 

Color &-,afi&+fi\3\ Quo\ _ Odor 5-m.q &y&tin 
4 

Was an oil film of layer apparent? e< 2" 
- 

c. Preparation 0 f Well for Semolina 

4. 

gallons 
gallons 
gallons 

Amount of water removed before samp7ing 3.41 - _ gallons . 

. Did well 90 dry? 0 

D! Physical AoDejrance During Sciol*iko 

Color >&Tl$ >=a, Odor ‘%hti %%zA,.gti Turbidity 

Was an oil film or layer apparent? 

E. Well Samolinq 

Analysis fettle NO. foecial SsmDfin< Instructions 

F. Conductivity oAY /4.4h+l pH S80 
. a. 

G. DiSSa\QCA O2 C0*2+iw+ 



I GROUNDWATER SAMPLING FIELD tD6 

sampled By rc\os- A. Rcx;xew Date i~&j@q Time /J/O 

Weather . satukq l ’ Sampled with Bailer 

A. Water Table 
. 

We?? depth (fmm top of standpipe) l'$.o _ Wel? elevation (top of standpipe) 

Depth to water tab'le--(from top of standpipe 9.Yc/_ Grater table e?evaiion 

Length of water column (LWC) %!& (feet) *- 

Volume of water in well - 2" diameter wells = 0.163.x (LWC) = L 4 3 
- 4" diameter wells = 0.653 x (LWC = 
- 6" diameter wells = 1.469 x (WC = 

B. Physical Appearance At Start 

c. 

. 

0.; 

E. 

Color CJl~~ Odor &$e- turbidity da s\iqk 

Was an oil firm or layer apparent? r3 
J 3 

0 
- 

Prepzrziion of Yell for Semolina .- 

Amount of water removed before sampling 3.70 gallons' . 

Did well 90 dry? 9 -5 

Physic21 ADDE5ranC-O Durinq hmlT'ina 

Color B @da Odor gb-eq Turbidity & 
J 

AL 

Was an oil film or layer apparent? tie . 

We1 7 Sam01 in% 

1 

halysi 5 fettle NO. Soecial SmDl in? Instructions 

I I 

4. 

gallons 
gal ions 
gallons 

. 

-. 
2. I 
3. I I 
6. I I 

z: 
I I 
I I 

'5. 
r t i 
4. I 
IO. I 1 

F. Conductivity 0~3SAQJi~ pn ~8s’ 
a. 



r _G2OUNDWATER SAMPLING FIELD 106 

Da t t I 2],&/.4 
f Time /0:/s-C 

Sampled with Bailer /Pump 
4 

A. Water Table’ 

Well depth (from top of standpipe) /&o 

Depth to water tab?e-(from top of standpipe 

. 

Well elevation (top of strndpibe) 

@,&I Water table elevation ' 

tength of water column (LWC) 7.18 (feet) 
t . 

volume of water in well - 2” diameter wells = 0.163.x (WC) = /J 3 
- 4” diameter wells = 0.653 x (LWC) = 
- 6” diameter wells = 1.469 x (CWC) = 

8. Physical Aooearance At Start 

Was an oil film or layer apparent? ti 0 

c. Preozrztion of Well for Semolina 

Amount of water removed before samp? ing 3, St gallons- . 

Did well $0 dry? 

0.’ Physical ADDfarancc During S&zo?‘ino 

Color IL&* RTi3cJ fi Odor ode 

tin 

Turbidity s\L;L" 

Was an oil film or layer apparent? 

E. We1 1 Sam1 inq 

gallons 
gallons 
gallons 

. 

iurbi di ty 

Analysi 5 Settle NO. Soecia? Sanolinq tnstrgctions 

F. Conductivity 0.3y A.&Avl pn ocr 
-. 



C2OUNC'KATER SAMPLING FIELD 1s 

I 
I Smple Location & ~JzzI&~ Well No. 

c . 
OBcl-ET . 

I 

r” I 

I- 

dampted By f(\h &P -3zd.A . t c&7-+3 Date /a;//g!~ Time $4:3 0 

Weather SO-,P, _ . . Sampled with Bailer 4 Pump 

A. Water Table 
a 

Well depth (from top of standpipe) Well elevation (top of standpipe) /8 

Depth to water table-(from top of standpipe c/,1‘? Water table elevation . 

Length of water co1 umn (LWC) R.$K (feet) *. 

Yolume of water in well - 2" diameter wells = 0.163.x (tWC) * 
- 4" diameter wells = 0.653 x 

/: yy 
= 

- 6" diameter wells = 1.469 x 
(LWC 
&WC = 

B. Physical Appearance At Start 

co1 or (g&y 
Odor 51. Le p CAM + 

‘9 a% ,urbidity l&,-n)= 

Wcs an oil film or layer cpparent? . IJ 0 
- 

C, 

. 

0.; 

E. 

Preocraiion of Well for Szmoliq . . 

Amount of water removed before sampling L/,3.2 gallons' . 

Did we1 1 90 dry? fly 

Physical Aooeirance During S&r$l'ino 

Color &$Q)JA C&K Turbidity fi!,&c 

Was an oil film or layer apparent? 0 

Well Samol irq 

Analysis fottle No.. Soecial Semolinc Instructions 

4. 

gallons 
gallons 
gal tons 



GROUNDWATER SAMPLING FIELD I.06 

f-- 

I-- 

+ple Locatjon r\3 caxl lz.ehcwP. G-,a Well No. ot30-6 

dampled By M&c-K a-.-Fe4 Data Ix//$@jT Time /27:L/I( 6 

Weather . &nfiu . . Sampled with Bailer r/Pump 

A. Water Table 
. 

c -- __ 

WeI\ depth (from top of standpipe) /p Well elevation (top of standpipe) 

Depth to water table-(from top of standpipe @,u Water table elevation . . 

Length of water column (LWC) 8.6? (feet) em 

Volume of water in well 0 2" diameter wells = 0.163.x (LWC) = k3/ 
- 4” diameter wells = 0.653 x (LWC 
- 6" diar;l.eter wells = 1.469 x (LWC 

B. Physical ADDearance At Start 

c* 

0.; 

E. 

Color aac Odor 5&cR-n4 p&-&u,&rbidity &de 

WCS an oil film or layer cpparent? 
s 

PreDarziion of Well for SzmDlina .- 

A.m!xnt of water removed before sampling 3,yg gallons' . 

Did well go dry? 

Physical ADDE3ranCe During kiol’id 

Color "uci'i-c- Odor S+&%Q \&'%hwTurbidity &q-y- & ti i A 

Was an oil film or I ayer apparent? Id”, 

Well Sanpl inq 

Analysis Sottle No. Scecial Samolinc Instrxtions 

I 1 

gallons 
gallons 
gallons 



A. 

S. 

C. 

0. 

f. 

F. 

6. 

H. 

. . . 

Sample Location NSB. NEW 10 Dod C~l/qpJ. .Well No. 

Sampled By F,TFi RPL ’ ‘Date L-37.90 time \\;oo 
Uea ther SLltihjf m"f Sampled with Bailer ti PumP 

WATER TABLE: 

Well depth: Well elevation: 
(below top of casing) 1.q ft. (top of casjng) _ 99.76 ft. 

' Depth to water table: Water table elevation: 
(below top of casing) 7.b ft. 

Q& ft. 

Length of water column &WC) ft. 7.4 
Volume of water in well: 

2” diameter wells f 0.363 x (LWC) = 
4? diameter wells = 0.653 X (LWC) = 
6” diameter wells = 1.469 X (LUC) = 

1.2 gallons 
gallons 
gallons 

PHYSICAL APPEARANCE AT START: 

Color ~1 EAR Odor NohlF Turbidity ~VJ 
Uas an oil film or layer apparent? I40 

PREPARATION OF WELL FOR SAMPLING: 

Amount of water removed before sampling gallons. 3 
Did well go dry? tir, 

PHYSICAL APPEARANCE DURING SAMPLING: 
Color CLEAR Odor &ME. furbidi ty ti 
k’as an oil film or layer apparent? tJ0 

CONDUCT I VITY 

PH 

TEMPERRTURE 

WELL SAMPLING NOTES: 



Sample Locatfon NSB; &=w ~DDI.J. CO&~. .Uell No.' I 8 
Sampled By F,T-I= d Rh Date fo.37. 90 Time 11: 1.5 

Weather SL)rJJd4 9o'f Sampled wjth Ballet 4 Pump 

A. 

B. 

c. 

D. 

E. 

F. 

6. 

H. 

WATER TABLE: 

Well depth: Well elevation: 
(below top of casing) ft. 15 (top of casing) 

. Depth to water table: Water table elevation: 
(below top of casing) 7.9 ft. 

Length of water column (LWC) 7.b ft. 

Volume of water in well: 

ft. 992q 
y/&f ft. 

2" diameter wells = 0.163 x (LWC) = 1.2 
4'.' diameter wells = 0.653 X (LWC) = 

gallons 

6" diameter wells = 3.469 X (LWC) = 
gallons 
gallons 

PHYSICAL APPEARANCE AT START: 

Color CLEA Odor AbAE Turbidity ~~J-/+J, 

Uas an oil film or layer apparent? do 

PREPARATION OF WELL FOR SAMPLING: 

Amount of water removed before sampling gallons. 3 
Did well go dry? Mb 

PHYSICAL APPEARANCE DURING SAMPLING: 

Color s/ /t&q-j y rug)y Odor Turbidity Lnd- N33. 

Uas an oil film or layer apparent? Ll 

CONDUCT1 VITY 

PH 

TEMPERATURE 

UELL SAHPLING NOTES: 



Sample Location 

Sampled By 

Ueather Sampled with Bailer J Pump 

A. WATER TABLE: 

Well depth: 
(below top of casing) /5 

Well elevation: 
ft. (top of casing) /eo.oo 

- Depth to water table: 
(below top of casing) 

Water table elevation: 
77 ft. 

92.10 

Length of water column (LWC) w ft. 

Volume of water in well: 

2" diameter wells = 0.363 x (LWC) = /,Z 
4" diameter wells = 0.653 X (LWC) = 

gallons 

6" diameter wells = 1.469 X (LWC) = 
gallons 
gallons 

B. PHYSICAL APPEARANCE AT START: 

C. 

D. 

E. 

F. 

6. 

H. 

Color CLEAi? TO f,UY Odor FUEL D.CQR Turbidity ea. 

Was an oil film or layer apparent? 3HEEhl 

PREPARATION OF WELL FOR SAMPLING: 

Amount of water removed before sampling gallons. 3 

Did well go dry? 49 

PHYSICAL APPEARANCE DURING SAMPLING: 

Color GRA f Odor &EL on3< Turbidity Mo3. 

Was an oil film or layer apparent? 5flEEAl 

CONDUCT1 VITY 

PH 

TEMPERATURE 

WELL SAHPLING NOTES: 

ft. 

ft. 
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APPENDIX F 

IN-SITU CONDUCTIVITY TESTING FIELD LOGS 



ii 

\\\\i. 

t=cxb 

t . 

t=O 

/ 
. 

p$ 

11 b a. L 

. ’ # 

.) 

UR 

STATIC HEAD (H) 90,36 

PIPE RADIUS (r) 0 .a3 

SCREEN RADIUS (R) 0.7~ 

SCREEN LENGTH (L) --zxL 

INITIAL HEAD (Ho) 86.W 

HYDRAULIC CONDUCTIVITY: 

WATER H-h 
TIME DEPTH t h H-Ho 



IN-SIN PERMEABILITY 7'EST FIELD LOG 

“- PROJECT t\3&Ur=AC-&m+o& s;,b k&d+. JOB NUMBER 1~~~. 023 

WELL NUMBER b%;G-q ELEVATION 
R- 

DATE 1 l/ao/tFj OBG REPRESENTATIVE mfii% 

r 

TP t-a 
h ‘F t -- 

H 

STATIC HEAD (HJ-- -- PO,73 

PIPE RADIUS (I) o&?-3 

SCREEN RADIUS (R) OJ< 

SCREEN LENGTH (L) 6% 

INITIAL HEAD (Ho) -!2!2= 

HYDRAULIC -CONDUCTIVITY: 

WATER H-h 
TIME DEPTH t h H-Ho - 



IN-SIN P ERMEABlL1TT TEST FIELD LOG 
. CYT3RlENGGERE . 

* PROJECT fd&-,+-c-(&D tab3 CT JOB NUMBER /f=3(,&623 
k . . 

WELL NUMBER @5G-5 ELEVATION 

*-r* DATE \~/20/83 OBG REPRESENTATIVE fizr?R 

a 

t-- 

? 

ina, 

r” 

- 

ST-- 

- 

P 

h 
j 
Ho 

t=a, 

t 

t=O 

L 

STATIC HEAD (H) so,91 
PIPE RADIUS (r) sm3 
SCREEN RADIUS (R) 0.S 

SCREEN LENGTH (L) 8s’ EL 

INITIAL HEAD (Ho) a 7*sP 

HYDRAULIC CONDUCTIVITY: 

K= r21n(L/R) 
2LTo 

WATER H-h 
TIME DEPTH t h H-Ho 



WELL NUMBER 0 %& - b ELEVATION 

DATE \3,)ao/$9 OBG REPRESENTATIVE fl dtk 
I 

l r 

m 

t=m 

STATIC HEAD (H) 90.&Y 

PIPE RADIUS (r) 0,003 

SCREEN RADIUS (R) 0,x5- 

SCREEN LENGTH (L) 8.07 

INITIAL HEAD (Ho) %LZO 

HYDRAULIC CONDUCTIVITY: 

1EPTH t h H-Ho TIME D 

19.‘101 0 

H-h 



IN-SllU PERMEABlLl?T TEST FlELD LOG 
ClTiRlEN G GERE 

PROJECT d,w=A d- (&7-d CT 

WELL NUMBER Mid-7 

DATE 

JOB NUMBER A!%?-, a?3 

ELEVATION 

OBG REPRESENTATIVE FlF 

t=cD 

t 

t=O 

STATIC HEAD (H) 93. flc 

PIPE RADIUS (r) o,oe3 

SCREEN RADIUS (R) O,Z.fT 

SCREEN LENGTH (L) '7,'-/ 

INITIAL HEAD (Ho) b 89.r 

HYDRAULIC CONDUCTIVITY: 

TIME DEPTH t h H-Ho 
H-h 



lN-SlN PERMEABILlTY TEST FIELD LOG 

PROJECT JOB NUMBER /&z -92.3 
- 

WELL NUMBER MW-A ELEVATION 

- DATE OBG REPRESENTATIVE FJJF 

-(Toj 

i 

. 

u . . 
. 
. 
. 
. 
. 

STATIC HEAD (H) 9i. $34 

t=<o 

_t 

t=O 

PIPE RADIUS (r) G&3 

SCREEN RADIUS (R) QQ 2-s 

SCREEN LENGTH (L) 7tb 

INITIAL HEAD (Ho) 6 9, qq 

HYDRAULIC CONDUCTIVITY: 

WATER H-h 
TIME DEPTH t h H-Ho 

I I 



PROJECT /f&5qc - Lxrimd c/‘L JOB NUMBER f&%2. Dz3 

WELL NUMBER fiQ.&..y ELEVATION 

DATE l!2ab 27 OBG REPRESENTATIVE A7= 

. 

-IF-r 
win 

t=cD 

t t=O 
i i 
iI > L 
t :’ 
% 5 

iiR 
-DATUM 

.- 

STATIC HEAD (H) 

PIPE RADIUS (r) 

SCREEN RADIUS (R I) c>tz5 

SCREEN LENGTH (L) 7, 1 

INITIAL HEAD (Ho) cilh45 

HYDRAULIC CONDUCTIVITY: 

K = .w 

WATER H-h 
TIME DEPTH t h H-Ho 

I i 11, rrc I I 



-. 

APPENDIX G 

LABORATORY REPORTS 



F Lo 

. . 

TOXIKOY m. REFQRT Work Order t 89-ll-14b 

Received: 11/15/W llj-20/89 12:30:22 

REPORT 

TO 

O’BRIEN C GERE 

100 SUMMER ST.. SUITE 2904 

BOSTON, MA 02110 

ATTEN PAUL STEINBURG 

CLIENT 

COMPANY 

FACILITY 

OBRIEN GERE SAJtPLES 9 

O’BRIEN 8 GERE 

UORK ID 

TAKEN 

TRANS 

TYPE 

P.O. # 

INVOICE 

NONE 

under se-rate cover 

SAMPLE IDEWTIFICATIOI 

P 
PREPARED TOXIKON CORPORATIm 

BY 225 UILDW0D AVE. 

UOBURN, MA 01801 

ATTEN PAUL LEZBERG 

PHONE $617) 933-6903 

CE$IFIED BY 

CONTACT JIM 

DEPE MASS. CERT. STATUS: TRACE WETALS.FLUORIDE.CORROSIVITY 

SERIES, SODIUM. T. COLIFCtRH(HF), METALS. MINERALS, VOLATILE 

HALOCARBONS & ARWATIC, CYANIDE, PHENOLICS. F. COLIFORM(MF) 

STD. PLATE COUNT, NUTRIENTS, PESTICIDES, 0 & G. TRIHALOMETHANE 

Q.A. UANAGER: 

TEST CDDESad~Seedmthis report 

a CB-1A so3 VOLATILE HALOCARBONS 

02 CB-1B TPH IR TPH BY IR 

$lJ CB-4 

& CB-3 

05 m-7 

06 TRIP BLANK 



. , . c ! 

page2 TaXIKOY CORP. REPORT 

Received: ll/l!i/so Resdtt by !bm#e 

Uork Order f 89-11-144 

1 SAMPLE ID CB-1A 

I 
1 TPH-IR m 

I mg/L,DL=l.O 

SAMPLE # a FRACTIDNS: A 

Date L lime Collected 11/14/89 13:0!5:00 Category UATER f 



Pege3 TOKIKOM (XRP. REMRT 

Received: ll/l5/$9 Results by Saph 

Ikrk Order t 89-11-144 

SAMPLE ID CB-1A FRACTION m TEST CCOE 503 NAME Va.ATILE HALOCARBOWS 

Date & lime Collected 11/14/89 13:85:00 Category WTER 

RESULT LIMIT UNITS = ug/L 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobentene 

Ethylbenzene 

p-xytene 

o-Xylene 

stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xylene 

4-Chlorotolwne 

1,3,5-Trimethylbenzene 

T-Butylbenrene 

1,2,4-Trimethylbenzene 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

17 0.50 Notes and Definitions for this Report: 

ND 0.50 

18 0.50 EXTRACTED: 

ND 0.50 DATE RLIN: 11/17/89 

ND 0.50 ANALYST: JJS 

ND 0.50 INSTRUUENT: LSC 2ow 

2 0.50 DIL. FACTOR: 2 

ND 0.50 

ND 0.50 

ND 0.50 ND= not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

YD 0.50 

ND 0.50 

ND 0.50 

UD 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



- 

- 

P-4 
Received: 11/15/W 

1 SAMPLE ID CR-W 

I 
1 TPH-IR 3.; 

I mg/L,DL=l.O 

TCIXIKON CORP. REPORT uork Or&r # 89-ll-1U 

Results by Sam@c 

SAMPLE # E FRACTIDUS: A 

Date & Time Collected ll/lV# 13:lS:oO Category UATER I 

/ 



F-S 

- 

.- 

*- 

J-- 

P- 

1 

p”- 

S--4 

P- 

c” 

paae5 
Received: 11/15/W 

SAMPLE ID CB-1B 

TOXIKDU c(lRp. REPORT Uork Order t 89-11-W 

Results by sirplc 

FRACTION m TEST CODE 503 NAME MUTILE HALOCARBWS 

Date 8 Time Collected 11/14/89 13:15:MJ Category IJRTfZR 

Benzene 4850 0.50 

Trichloroethene WD 0.50 

Toluene 3680 0.50 

Tetrechloroethene ND 0.50 

Chlorobenzene ND 0.50 

Ethylbenzene ND 0.50 

p-Xylene 633 0.50 

o-Xylene 217 0.50 

Stryene ND 0.50 

Isopropylbenrene ND 0.50 

Bromobenzene ND 0.50 

N-Propyl&nkene ND 0.50 

2-Chlorotoluene ND 0.50 

m-Xylene ND 0.50 

4-Chlorotoluene ND 0.50 

1,3,5Trimethylbenzene 351 0.50 

T-Butylbenzene 225 0.50 

1,2,4-Trimethylbenzene ND 0.50 

S-Butylbenzene 605 0.50 

1,3-Dichlorobenrene ND o.so 

1,4-Dichlorobenzene ND 0.50 

4-Isopropyltoluene ND 0.50 

l,Z-Dichlorobnzene ND 0.50 

N-Butylbenzene ND 0.50 

1,2,4-Trichlorobenrene ND D.50 

Napthalene ND 0.50 

Hexachlorobutadiene ND 0.50 

1,2,3-Trichlorobenzene ND 0.50 

RESULT LIMIT UNITS = ug/L 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 1 l/17/89 

ANALYST: JJS 
INSTRUMENT: LSC Moo 

DIL. FACTOR: 50 

ND = not detected at detection limit 

3 



P . 

Page6 
Received: 11/15/89 

1 SAMPLE ID CR-4 

I 

I 
1 TPH-IR Y) 

I mg/L,DL=l.O 

TOXIKOW CORP. REPORT Uork Order #89-11-W 

Results &y saple 

SAMPLE # E FRACTIONS: A 

Date & Time Collected 11/14/I% 12:SO:oO Category UATER 

I <-- .-- 
I 

-- 



. f--- 

i 

. .._ CT 

Page7 TCXIKW CORP. REPORT Wrk Order # 89-11-U 

Received: II/l5189 Results by Saple 

SAMPLE ID CB-4 FRACTIDN m TEST CODE Hu NAME WUTILE HALOCARBONS 

BeWefW 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenrene 

Ethylbenzene 

p-Xylene 

o-Xylene 

Stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenrene 

2-Chlorotoluene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbenzene 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isoprcpyltoluene 

1,2-Dichlorobentene 

N-Butylbenzene 

1,2,4-Trichlorobenrene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Date 8 Time Collected 11114189 12:50:00 Category UATER 

RESULT LIMIT UNITS = u&!/L 

20 0.50 Notes and Definitions for this Report: 

ND 0.50 

ND 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 11/17/89 

ND 0.50 ANALYST: JJS 

ND 0.50 INSTRUMENT: zoo0 LSC 

ND 0.50 DIL. FACTOR: 1 
30.50 

ND 0.50 

ND 0.50 ND= not detected at detection limit 

WD 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

WD 0.50 

ND 0.50 

C 



r. 

Peoe8 TtxIKoN CORP. REPORT 

Received: 11/15/&N Results by Saplc 

uork Order f 89-11-M 

1 SAMPLE ID CB-5 

1 
1 TPH-IR m 

I mg/L,DL=l.O 

SAMPLE # Q& FRACTIONS: A 

Date & Time Collected 11/14/89 12:35:W Category UATER 

I 



Page9 TOXIKW CORP. REpaRT 

Received: 11/15/89 Results by Sgplc 

Uork Order # 89-11-144 

SAMPLE ID C8-5 FRACTIOW w TEST CODE 503 NAME VOLATILE HALDCARBOWS 

Date b Time Collected 11/W/89 12:35:00 Category MATER 

RESULT LIMIT UNITS = ug/L 

Be!-lZefW 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethytbenrene 

p-Xylene 

o-xytene 

Stryene 

IscpropyIbenzene 

Br&zene 

N-Propytbenzene 

2-Chlorotoluene 

m-Xylene 

4-Chtototoluene 

1,3,5-Trimethylbenrene 

T-ButyIbenzene 

1,2,4-Trimethylbenzene 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butybenzene 

1,2,4-Trichlorobenren 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

52 0.50 Notes and Definitions for this Report: 

ND 0.50 

16 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 11/17/89 

ND 0.50 ANALYST: JJS 

ND 0.50 INSTRUMENT: LSC 2000 

12 0.50 DIL. FACTOR: 1 
60.50 

ND 0.50 

ND 0.50 ND = not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

80.50 

70.50 

ND 0.50 

10 0.50 

ND 0.50 

WD 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



. f 

C 

LI, 

,- 

Page 10 

Received: 11/15/89 

1 SAMPLE ID W-7 

I 
1 TPH-IR Y, 

I mg/L,DL=l.O 

TOXlKOW CORP. REPORT York Order t 89-11-144 

Results by SE&e 

SAUPLE t 0s FRACTIDNS: A I 
Date & Time Collected 11/14/89 13:3O:W Category UATER 

I 

I I 



Page 11 

Received: ll/lSfW 

SAMPLE ID CB-7 

TaKIKClR CORP. REPORT Work Order # 89-11-M 

Results bf sarple 

FRACTION m TEST CDDE 5D3 N/UIE WLATILE BALOCAR~S 

Date 8 Time Collefted 11/l&189 13:u]:w Category UATER 

BeMeW 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylena 

o-xy1ena 

Stryene 

Isopropylbenzene 

Brcxwbenzene 

I-Propylbenzene 

2-Chlorotoluene 

m-Xylena 

4-Chlorotoluene 

1,3,5-Trimethylbentene 

T-Butylbenzene 

1,2,4-Trimethylbenzene 

S-Butylbanzene 

1,3-Dichlorobenzane 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butylbanzene 

1,2,4-Trichlorobenze 

Napthalene 

Hexachlorotutadiene 

1,2,3-Trichlorobenzene 

RESULT LIMIT UNITS = rrg/L 

ND 0.50 Notes and Definitions for this Report: 

ND 0.50 

ND 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 11/17/89 

ND 0.50 ANALYST: JJS 

ND 0.50 INSTRUMENT: LSC 2000 

ND 0.50 DIL. FACTOR: 1 
ND 0.50 

ND 0.50 

ND 0.50 ND = not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND o.50 

ND 0.50 

ND 0.50 

ND 0.50 



Page 12 

Received: 11/15/89 

SAMPLE ID TRIP BLANK 

TOXIKON CORP. REPORT Lbrk Order # 89-11-144 

Results by Sc@e 

FRACTION OCJI TEST CDDE !iD3 NAM; VUATILE IULUZARBWS 

Date & Time Collected 11/14/89 Category WTER 

L3 

- 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenrene 

Ethylbenzene 

p-Xylene 

o-Xylene 

Stryene 

Isopropylbenzene 

Brcmobenrene 

N-Propylbenzenf! 

2-Chlorotoluene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butytbnzene 

1,2,4-Trimethylbenrene 

S-Butytbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butytbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

k&LJLT ‘--LIcIIT UNITS = ug/L 

-. 

ND 0.50 Notes and Definitions for this Report: 

ND 0.50 

ND 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 11/17/89 

ND 0.50 ANALYST: JJS 

ND 0.50 INSTRWENT: LSC 2000 

ND 0.50 DIL. FACTOR: 1 

ND 0.50 

ND 0.50 

ND 0.50 ND= not detected at detection Limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND o.sD 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



. 
. - 

Page 13 TOXIKOll CORP. REWRT 

Received: 11/15/89 Testllethodobgy 

Uork Order t 89-11-144 

TEST CODE 503 NAHE WXATILE HALOCARBCUS 

EPA Method: 503 

Reference: Test Methods for Evaluating Solid Waste: Physical/Chemical 

Kethods. EPA SW-846 (Third Edition) 1986. 

Office of Solid Waste, USEPA. 

TEST CCOE TPH IR NAME TPN BY JR 

EPA METHOD: 418.1 for water sample. 

Reference: Methods for Chemical Analysis of Uater and Uastes. 

EPA 600/4-79-020 (Revised, March 1983). EPA/ECISL, Cincinnati, OH. 

EPA METHOD: 9071 for soil sample. 

Reference: Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. 

EPA SW-846 (Third Edition) 1986. Office of Solid Waste, USEPA. 



Page 1 TDXIKOLl c(lRp. REFQRT Uork Order # 89-l&070 

Received: Q/11/89 om2/9o w:28:02 
47 

1-3 
REPORT O’BRIEN & GERE PREPARED TOXIKON CORPORATIW , 

TO 100 SUMMER ST., SUITE 2904 BY 225 WI LDUOOD AVE. 

BOSTON, HA 02110 UOBURN, HA 01801 

ATTEN MARK RANDAZZO ATTEN PAUL LEZBERG 

PHONE 1617) 933-6903 CONTACT JIM 

CLIENT OBRIEN GERE SAMPLES 2 

COMPANY O’BRIEN & GERE DEPE MASS. CERT. STATUS: TRACE ~ETALS,FLUORIDE.CORROSIVITY 

FACILITY SERIES, SODIUM. T. COLIFOFWMF). METALS, MINERALS. VOLATILE 

HALOCARBONS 8 AROWATIC. CYANIDE. PHENOLICS. F. COLIFORMMF) 

WORK ID OBG-1, OBG-4, TRIP BLANK 

TAKEN 4-A. KANAGER: 

TRANS 

TYPE SOIL Previously Remrted on 12/29/89. 

P.O. # 

INV. # 5040 PI- 

SAMPLE IDENTIFIUTIOLL TEST CODES ad YAeES used on this report 

G OBG-4, (0’-3’ & 3.5’-5.5’) 801020 PURGEABLE HAL. & ARO. SOIL 

jlJ OBG-4, (5.5’-7.5’) FOFP FUEL OIL FINGERPRINT 

03 OBG-1, (0’-3’8 3’-5’) TPH IR TPH BY IR 

04 OBG-1, (7’-9’) 

0s TRIP BLANK 



Page2 TOXIKON CORP. REPGRT 

Receiyed: lull/89 Results by Saglc 

Work Order f 89-12-070 

: 1 SAMPLE ID WC+4. <O’-3’ L 3.5’-5.5’) SAMPLE #a FRACTIWS: A 

I 

Date & Time Collected lUoSf89 

1 TPH-IR 52.2 

I mg/Kg,DL=40 

Category SOIL COMP 

/ 



Page3 TOXIKOR CORP. York Order f W-12-070 

Receiyed: lull/W Results by Saqte 

.SAMPLE ID OBG-4. (0'-3' & 3.5'-5.5'1 

?=== 

- 

EPA 8010 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Dichlorodifluorcmathane 

Chloroethana 

Uethylene Chloride 

Trichlorofluoromethana 

l,l-Dichloroethene 

1,1-Dichloroethane 

trans-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroetharte 

l,l,l-Trichloroethane 

Carbon tetrachloride 

Bromcdichloromethane 

1,2-Dichloropropane 

Trans-1,3-Dichloropropane 

Trichloroethene 

cis-1,3-Dichloropropene 

l,l,t-Trichloroethan 

Dibromochloromethane 

2-Chloroethylvinyl ether 

Bromoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1,4-Dichlorobenzena 

1,3-Dichlorobenzena 

1,2-Dichlorobenzena 

FRACTIOW m TEST CODE 8olO20 NAME PURGEABLE HAL. & ARO. SOIL 

Date 8 Time Collected lUoS/Ipp Category SOIL CCUP 

RESULT LIUIT UNITS = ug/Kg RESULT LIMIT 

EPA 8020 

ND 2.0 Benzene ND 2.0 

HD 2.0 Toluane ND 2.0 

ND 2.0 Ethykenzene ND 2.0 

ND 2.0 Xylenes (Total) ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND t.O 

ND 2.0 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/11/89 

ANALYST: JJS 

INSTRWENT: 2000 LSC 

DIL. FACTOR: 1 

ND = not detected at detection limit 

!- 



Page4 TOXIKON CORP. REFORT 

Received: 12/11/W Results by Sasle 

i&rk Order t 89-12-070 

-SAMPLE ID OBG-4. C5.5’-7.5’) FRACTIOW m TEST CODE FOFP NAUE FWL OIL FINGERPRINT 

Date 8 Time Cottected 12/05/W fl1:15:00 Category SOIL 

RESULT UNITS 3 

NO. 2 FUEL OIL ND 

NO. 4 FUEL OIL ND 

NO. 6 FUEL OIL ND 

GASOL I NE ND 

PETROLEUM CONTAMINANT N.O.S. ND 

Notes and Definitions for this Report: 

EXTRACTED: 12/27/89 

DATE RUN: 12/28/89 

ANALYST: DB 
INSTRUMENT: GCFID 

CONC FACTOR: 1 

ND = NOT DETECTED AT DETECTION LIMIT 

N.O.S. = NOT OTHERWISE SPECIFIED 



Page 5 TOXIKOR CURP. REPORT Uork Order # W-12-070 

Receid: 12/11/W Results by Saqlc 

1 SAMPLE ID OBG-1. CO’-3’2 3’-5’) SAMPLE # 03 FRACTIOWS: A I 

I Date 8 Time Collected 1?(07/89 Category SOIL CCMP 1 

I TPH-IR 163 I 

I irtg/Kg,DL=40 c- l 
I I 



C 

Page 6 T(#IKCW CORP. REPORT 

Results by Sqde 

York Order t W-12-070 

Received: 12/11/W 

-SAMPLE ID OBG-1. Co'-3'8 3'-5') 

EPA 8010 EPA 0020 

Chtoromethane ND 2.0 Benzene 3 2.0 

Brwwxnathane ND 2.0 Totuene 7 2.0 

Vinyl Chloride WD 2.0 Ethylbenzene ND 2.0 

Dichlorodifluoranethane ND 2.0 Xytenes (Total) 35 t.O 

ChIoroethane ND 2.0 

Methylene Chloride ND 2.0 

Trichlorofluoromethane ND 2.0 

1,1-Dichloroethene .ND 2.0 

l,l-Dichloroethane ND 2.0 

trans-1,2-Dichloroethene ND 2.0 

Chloroform ND 2.0 

1,2-Dichloroethane ND 2.0 

l,l,l-Trichloroethane ND 2.0 

Carbon tetrachloride ND 2.0 

Brornodichloromethane ND 2.0 

1,2-Dichloropropane ND 2.0 

Trans-1,3-Dichloropropane ND 2.0 

Trichloroethene ND 2.0 

cis-1,3-Dichloropropene ND 3 

1,1,2-Trichloroethane ND 2.0 

Dibromochloromethane ND z.0 

2-Chloroethylvinyl ether ND 2.0 

Bromoform ND -2.J 

1,1,2,2-Tetrachioroethane ND 2.0 

Tetrachloroethene ND 2.0 

Chlorobenzene ND -2.J 

1,4-Dichlorokzene ND 2.0 

1,3Dichlorobenzene ND 2.0 

1,2-Dichlorolxnrene ND 2.0 

FRACTIOU m TEST CODE 801020 NAME PURGEABLE HAL. 8 ARO. SOIL 

Date & Time Collected 12/07/W Category SOIL collp 

RESULT LIMIT UNITS = ug/Kg RESULT LIMIT 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/11/89 

ANALYST : JJS 

INSTRWENT: LSC 2000 

OIL. FACTOR: 1 

ND = not detected at detection limit 



Page 7 TOXIKON CORP. REPOIIT 

Receiued: 12/11/W Results by Szqle 

IJork Or&r # W-12-070 

SAMPLE ID OBG-1. <7’-9’) FRACTION m TEST CODE FOFP NAME FUEL OIL FINGERPRINT 

Date & Time Collected lUO5fW 12:M:w Category SOIL 

RESULT UNITS - NA 

NO. 2 FUEL OIL ND 

NO. 4 FUEL OIL ND 

NO. 6 FUEL OIL ND 

Cu 
GASOL I NE PRESENT 

PETROLEUM CONTAMINANT N.O.S. ND 
md‘4l 

Notes and Definitions for this Report: 

& EXTRACTED: 12/27/89 

DATE RUN: 12/28/89 

ANALYST: DB 
INSTRUMENT: GCFID 

CONC FACTOR: 1 

“3 ND = NOT DETECTED AT DETECTION LIMIT 

N.O.S. = NOT OTHERWISE SPECIFIED 

R 



Page 8 TOXIKOR CORP. REPORT 

Receiwsd: 12/11/W Results by sagle 

Uork Or&r # W-12-070 

SAMPLE ID TRIP BURK 

EPA 8010 

Chloromethane 

Brorwomethane 

Vinyl Chloride 

Dichlorodifluoromethane 

Chloroethane 

Methylene Chloride 

Trichlorofluoromethane 

l,l-Dichloroethene 

l,l-Dichloroethane 

trans-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

l,l,l-Trichloroethane 

Carbon tetrachloride 

Brcmodichloromethane 

1,2-Dichloropropane 

Trans-1,3-Dichloropropane 

Trichloroethene 

cis-1,3-Dichloropropene 

1,1,2-Trichloroethane 

Dibromochloromethane 

2-Chloroethylvinyl ether 

Brcmoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobanzene 

FRACTIOW w TEST C0DE 801020 NAME PURGEABLE RAL. & AR0. SOIL 

Date 8 Time Collected 12/07/W Category SOIL 

RESULT LIMIT UNITS = ug/Kg RESULT LIMIT 

EPA 8020 

ND 2.0 Benzene ND 2.0 

ND 2.0 Toluene ND 2.0 

ND 2.0 Ethylbenzene ND 2.0 

ND 2.0 Xylenes (Total) ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.a 

ND 2.0 

ND t.O 

ND 2.0 

ND 2.0 

ND 2.0 

ND -2.J 

ND 2.0 

ND 3 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/11/89 

ANALYST: JJS 

INSTRUMENT: 2000 LSC 

OIL. FACTOR: i 

ND = not detected at detection limit 



Page 9 TOXIKON CORP. REPORT 

Received: 12/11/W Test I)ethodology 

iEST CODE 801020 NAME PURGEABLE HAL. & ARO. SOIL 

. 
EPA Method : 8010 & 8020 

Reference: Test Methods for Evaluating Solid Waste: Physical/Chemical 

Uethcds. EPA SW-846 (Third Edition) 1986. 

Office of Solid Uaste, USEPA. 

TEST CODE FOFP NAME FUEL OIL FINGERPRINT 

EPA METHOD: D3710 

Reference: Methods for Organic Chemical Analysis of Municipal and 

Industrial Uasteuater. Appendix A. 40CFR Part 136. 

Federal Register Vol. 49, No. 209, 1984. 

TEST CODE TPH IR NAME TPH BY IR 

EPA HETHOO: 418.1 for uater sanpte. 

Reference: Methods for Chemical Analysis of Uater and Wastes. 

EPA 600/4-79-020 (Revised, March 1983). EPA/EMSL, Cincinnati, OH. 

Work Or&r # W-12-070 

EPA METHOD: 9071 for SOit sanpte. 

Reference: Test Methods for Evaluating Solid Uaste: Physical/Chemical Uethods. 

EPA SW-846 (Third Edition) 1986. Office of Solid Uaste, USEPA. 



TOKIKW OORP. RE#RT 

Received: lU16/89 01/09/90 16:59:48 

York Or&r 189-12-166 

Uor 
t 

Rot Caplete 

REPORT 

TO 

ATTEN 

CLIENT 

COMPANY 

FACILITY 

WRK ID 

TAKEN 

TRANS 

TYPE 

O’BRIEN & GERE PREPARED TOXIKON CORPORATION 

100 SUMMER ST., SUITE 2904 BY 225 UILDUOCD AVE. 

BOSTON, MA 02110 UOBURN, MA 01801 

- MARK A. RANDAZZO ATTEN PAUL LEZBERG 

PHONE $617) 933-6903 

OBR I EN GERE 

O’BRIEN & GERE 

SAMPLES 14 

DEPE MASS. CERT. STATUS: TRACE METALS,FLUORIDE.CORROSIVITY 

SERIES. SCDIUU. T. COLIFORMCMF), METALS, MINERALS. VOLATILE 

HALOCARBONS & ARWTIC, CYANIDE, PHENOLICS. F. COLIFORMCUF) 

STD. PLATE COUNT. NUTRIENTS. PESTICIDES, 0 & G. TRIHALOMETHANE 

GROTON. SUB BASE 

NEX GAS STATION 

SOIL B MATER 

P.O. # 

INVOICE under separate cover 

SAMPLE IDEYTIFICATIOII 

CONTACT .iIId 

Previously Reported on Ol/D9/90. 

TEST cam and IlAM% used on this report 

QJ OBG-2 (9’-11’) 

02 OBG-5 (7’-On)‘-’ 

03 OBG-6(7’-9’) 

04 OBG-6(9-11’) 

05 OBG-1CF.P) 

06 OBG-2cF.P.) 

07 OBG-4 

0s OBG-4 

00 OBG-1 

JtJ OBG-1 

11 CB-5 

g CB-5 

13 OBG-2 

14 OBG-2 

15. CB-4 

B CB-4 

17 CB-1B 

18 CB-1B 

B CB-1A 

a CB-1A 

a CB-7 

22 CB-7 

a TRIP BLANK 

a OBG-2 

503 VOLATILE HALOCARBONS 

8010 PURGEABLE HALOCARBONS SOIL 

8020 PURGEABLE AROMATICS SOIL 

FE IRON 

FOFPS FUEL OIL FINGERPRINT CS) 

FOFPU FUEL OIL FINGERPRINT (U) 

HARDNE TOTAL HARDNESS 

ny MANGANESE 

TPH IR TPH BY IR 

T EX U TOTAL EXTRACTION 
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Page2 TClKIKa URP. REFQRT 

Received: E/16/89 Results by SaqLe 

Uork Order f 89-12-166 

1 SAMPLE ID OBC-2 C9’-11’) 

I 

1 TPH-I R 2240 

I mg/Kg,DL=hO 

SAMPLE # E FRACTIONS: A 

Date 8 Time Collected 12/13/89 Category SOIL 

I 



- 
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Page3 TaKIKOIl CORP. REPORT 

.- 

York Order f 89-12-166 

- 

Received: 12/16/89 

SAMPLE ID W-2 C9'-11') 

C 

Chloromethane 

Bwnomethane 

- 

C 

"MW-4 

clr 

,- 

7.A 

Cs 

Vinyl Chloride 

Dichtorodifluoromethane 

Chloroethane 

Methyl- Chloride 

Trichloroflwrunethane 

1,1-Dichloroethene 

l,l-Dichloroethane 

trans-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

l,l,l-Trichloroethane 

Carbon tetrachloride 

Branodichloromethane 

1,2-Dichloropropane 

Trans-1,3-Dichloropropane 

Trichloroethene 

cis-1,3-Dichloropropene 

1,1,2-Trichloroethane 

Dibromochlorunethane 

2-Chloroethylvinyl ether 

Bromoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1,4-Dichlorobenrene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Results by Saqle 

FRACTION m TEST CODE 8010 NAME PURGEABLE MLOURBUIS SOIL 

Date 8 Time Collected 12/13/89 Category SOIL 

REWLT LIUIT 

ND 2.0 

ND 2.0 

UD 2.0 

WD 2.0 

ND 2.0 

ND 3 

WD 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND t.O 

ND 2.0 

ND 2.0 

ND 2.0 

ND t.O 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

UNITS = ug/Kg 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/19/89 

ANALYST: JJS 

INSTRUMENT: LSC 2 

OIL. FACTOR: 100 

ND = not detected at detection limit 



Pwe4 
Received: W/16189 

TOXIKOI CORP. REWRT 

Results by sawle 

tkwk Order t 89-12-166 

w Notes and Definitions for this Report: 

SAMPLE ID OBC-2 C9’-11’) FRACTION a TEST CODE 8020 NAME PMGEABLE -TICS SOIL 

Date B Time Collected 12/13/89 Category SOIL 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES (TOTAL) 

RESULT LIMIT UNITS = ug/Kg 

32270 2.0 

71235 2.0 

397us 2.0 

147100 2.0 

EXTRACTED: 

DATE RUN: 12/19/89 

ANALYST: JJS 

INSTRUMENT: 2 LSC 

OIL. FACTOR: 100 

ND = not detected at detection limit 



c 
F- 
i 

+ 

C 

pase5 TCXIKOY CORP. REPORT Uork Order # W-12-%% 
Received: 12/16/W Results by saple 

1 SAMPLE ID 086-S <7'-9'1 SAMPLE # g FRACTIONS: A I 
I Date 8 Time Collected V/14/%9 Category SOIL I 

P”-. 
i 

1 TPH-IR 11400 

I nrg/Kg,DL=lO 

i I 
C 



Page6 T'XIK011 a#p. REPORT York Order # 89-12-166 

Received: 12/16/89 Results by .%@C 

SAMPLE ID OBG-5 <7'-9'1 

Chloromethane 

Bromcmethane 

Vinyl Chloride 

Dichlorodifluoromethane 

Chloroethane 

Methylene Chloride 

Trichlorofluoromethane 

l,l-Dichloroethene 

l,l-Dichloroethane 

trans.-1,2-Dichloroethene 

Chloroform 

l,t-Dichloroethane 

l,l,l-Trichloroethane 

Carbon tetrachloride 

Brcmodichloromethane 

1,2-Dichloropropane 

Trans-1,3-Dichloropropane 

Trichloroethene 

cis-1,3-Dichloropropene 

1,1,2-Trichloroethane 

Dibromochloromethane 

2-Chloroethylvinyl ether 

Bromoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

FRACTION @J TEST COOE 8010 NAME PLIRGEABLE HALCZARBOUS SOIL 

Date 8 Time Collected 12/14/89 Category SOIL 

RESULT LIMIT 

ND 2.0 

ND 2.0 

ND 2.0 

UD 2.0 

ND 2.0 

ND 3 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

UNITS = ug/Kg 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/19/89 

ANALYST: JJS 

INSTRUMENT: LSC 2 

OIL. FACTOR: 25 

ND = not detected at detection limit 



(-- 

Page7 ’ 

Received: lUl6/89 
TOXIKCU CORP. RE#RT 

Results by Szqsle 
York Order # W-12-166 

SAMPLE ID 086-S (7'-9') FRACTION $@ TEST M30E 8020 NAME PURGEABLE ARCHATICS SOIL 

Date B Time Collected W/14/89 Category SOIL 

RESULT LIMIT UNITS = w/Kg 

BENZENE 310 2.0 

TOLUENE 200 2.0 

ETHYLBENZENE 40 2.0 

XYLENES (TOTAL) 950 2.0 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/19/89 

ANALYST: JJS 

INSTRUMENT: LSC 2 

OIL. FACTOR: 25 

ND = not detected at detection limit 



Pege8 TOXIKIXI CORP. REPOllT York Order #89-12-166 

Received: V/16/89 Results by Saqle 

1 SAMPLE ID a%-6<7'-9') SAMPLE # 03 FRACTIONS: A 

I Date 8 Time Collected 12/14/89 Category SOIL 

4-W I 
( TPH-IR 39ocl 

I mg/Kg,DL=40 I 

I ~-_. __ I 

-. 
C 



Paoe9 TOXIKOR a]Qp. REPORT York Order f 89-12-166 

Received: lU16189 Results by Saqle 

SAMPLE ID oB6-6<7'-9') FRACTION @& TEST CWE 8010 NAME FUXEABLE HALUZARBONS SOIL 

Date & Time Collected 12114189 Category SOIL 

Chloromethane 

Brownnethane 

Vinyl Chloride 

Dichlorodifluoromethane 

Chloroethane 

nethylene Chloride 

Trichlorofluorcmethane 

l,l-Dichloroethene 

l,l-Dichloroethane 

trans-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

l,l,l-Trichloroethane 

Carbon tetrachloride 

Brcmodichloromethane 

1,2-Dichloropropane 

Trans-1,3-Dichloropropane 

Trichloroethene 

cis-1,3-Dichloropropene 

1,1,2-Trichloroethane 

D i bromoch loromethane 
2-Chloroethytvinyl ether 

Bromoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1,4-Dichlorobenrene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

RESULT LIMIT 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND t.O 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

UNITS = ug/Kg 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12119189 

ANALYST: JJS 

INSTRUMENT: LSC 2 

OIL. FACTOR: 25 

ND = not detected at detection limit 



Page 10 TOKIKON URP. REKIRT Mark Order # 89-12-b 

Received: Q/16/89 Results &y Saplc 

._ 
SAMPLE ID OBG-6(7’-9’) FRACTION @J TEST CODE 8020 NAHE PURGEABLE -TICS SOIL 

Date 8 Time Collected 12/14/89 Category SOIL 

BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES (TOTAL) 

RESULT LIMIT UNITS = ug/Kg 

280 t.O 

13191 &J 

602.0 

810 z.0 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/19/89 

ANALYST : JJS 

INSTRUMENT: LSC 2 

DIL. FACTOR: 25 

ND = not detected at detection limit 



. c- C‘ 
. 

Page 11 TOXIKCM CORP. REPORT Work Order # 89-12-166 

Received: 12/16/89 

SAMPLE ID OBG-6(9-11’) 

GASOLINE NOT PRESENT 

KEROSENE PRESENT 

DIESEL FUEL PRESENT 

NO. 2 FUEL OIL NOT PRESENT 

NO. 4 FUEL OIL NOT PRESENT 

NO. 6 FUEL OIL NOT PRESENT 

PETROLEUM CONTAMINANT N-0-S. PRESENT 

Results by Sa@e 

FRACTION H TEST CODE FOFF’S NAUE FWL OIL FINGERPRINT <S) 

Date & Time Collected 12/14/89 Category BOIL 

RESULT UNITS = Oualitative 

Notes and Definitions for this Report: 

EXTRACTED : 

DATE RUN: 12121189 

ANALYST: DJB 

INSTRUMENT: G1 
OIL. FACTOR: 2 

ND = NOT DETECTED AT DETECTION LIMIT 

N.O.S. = NOT OTHERUISE SPECIFIED 

QUALITATIVE DETECTION LInIT = 1 PPB 



Page 12 TOXIKOR MRP. RE#RT 

Received: 12/16/89 Results by Sa@e 

Uork Order # 89-12-166 

SAMPLE ID OBG-1cF.P) FRfiCTION m TEST CODE FOFPU NAME ML OIL FINGERF’RIW <U> 

Date 8 Time Collected 12/15/89 Category OIL YATER 

RESULT UNITS = Qualitative 

GASOLINE PRESENT 

KEROSENE NOT PRESENT 

DIESIL FUEL NOT PRESENT 

NO. 2 FUEL OIL NOT PRESENT 

NO. 4 FUEL OIL NOT PRESENT 

NO. 6 FUEL OIL NOT PRESENT 

PETROLEUM CONTAMINANT N.O.S. NOT PRESENT 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/21/89 

ANALYST: DJB 

INSTRUHENT: Gl 

DIL. FACTOR: 1 

ND = NOT DETECTED AT DETECTIOW LIMIT 

N.O.S. = NOT OTHERYISE SPECIFIED 

QUALITATIVE DETECTION LIWIT = 1 PPB 
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Page 13 TClXIKOR CORP. REPORT 

Received: Q/16/89 Results by Saqle 

York Or&r # 89-12-W 

SAMPLE ID OBG-Z(F.P.) FRACTION g TEST CODE FOFPU NAME NEL OIL FIWGERPRIYT W 

Date 8 Time Collected 12/15/89 Category OIL 

RESULT UNITS = Qualitative 

GASOLINE PRESENT 

KEROSENE NOT PRESENT 

DIESIL FUEL NOT PRESENT 

NO. 2 FUEL OIL NOT PRESENT 

NO. 4 FUEL OIL NOT PRESENT 

NO. 6 FUEL OIL NOT PRESENT 

‘-. 
PETROLEUM CONTAMINANT N.O.S. NOT PRESENT 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/21/89 

ANALYST: DJB 

INSTRUMENT: G1 
DIL. FACTOR: 1 

ND = NOT DETECTED AT DETECTION LIMIT 

N.O.S. = NOT OTHERVISE SPECIFIED 

QUALITATIVE DETECTION LIMIT = 1 PPB 

- 



Page 14 TOXIKW CORP. REPORT 

Received: 12/16/89 Results by Saqle 

York Or&r 189-12-166 

1 SAMPLE ID OBG-4 

I 
( TPH-IR ND 

I 

m/L DL=l 

SAMPLE # 07 FRACTIONS: A 

Date 8 Time Collected 12/15/89 

r- __ 

Category MATER I 

I 

f 

I 



Page 15 

Received: V/16/89 

TOXIKOll CORP. REPORT 

Results by sarple 

. . 

Uork Order # 89-12-166 

SAMPLE ID OBG-4 FRACTION @J TEST CODE 503 NAME VOUTILE HALCXAR5ONS 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylene 

o-Xylene 

Stryene 

Isopropylbenzene 

Brcmobenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xylene 

L-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbenzene 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Date & Time Collected 12/15/89 Category UATER 

RESULT LIUIT UNITS = ug/L 

21 0.50 Notes and Definitions for this Report: 

ND 0;50 

6 0.50 EXTRACTED: 

ND‘ 0.50 DATE RUN: 12/26/89 

ND 0.50 ANALYST: JJS 

ND 0.50 INSTRUMENT: LSC 2000 

0.8 0.50 OIL. FACTOR: 1 

0.9 0.50 

ND 0.50 

ND 0.50 ND = not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND J&l 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND o.so 



t c: ._ 0 -- 
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page 16 TOXIKUI coI(p. REPORT 

Received: 12/16/W Results by Saplc 

Work Order t W-12-166 

SAMPLE ID ClBG-1 FRACTIGN e TEST CODE 503 NAM WTILE IIALOCARBONS 

Date 8 Time Collected lUlS/W Category UTER 

C 

Benzene 

Trichloroethene 

TOlWW 

Tetrachloroethene 

Chlorobenrene 

Ethylbenzene 

p-Xylene 

o-Xylem2 

Stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xyl ene 

l-Chlorotoluene 

I 1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,1-Trimethylbenzene 

S-Butytbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyttoluene 

1,2-DichLorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobanzene 

RESULT LIUIT UNITS = ug/l 

43995 0.50 Notes and Definitions for this Report: 

ND 0.50 

100570 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 12/22/89 

ND 0.50 ANALYST: JJS 

22420 0.50 INSTRUMENT: LSC 2000 

36540 0.50 OIL. FACTOR: JOJ 

15720 0.50 

ND 0.50 

ND 0.50 ND = not detected at detection limit 

ND 0.50 

6250 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

4240 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND D.50 

ND 0.50 
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Page 17 TDXIKON WRP. REPaRT 

Received: 12/16/W Results by Saplc 

Uork Or&r t W-12-1& 

1 SAMPLE ID OBG-1 

I 
1 TPH-IR 5090 

I mg/L DL=l 

SAMPLE It E FRACTIDNS: A 

Date L Time ColLected lUlS/W Category YClTER 

t 

I 

I I 

1 SAMPLE ID CB-5 

I 
1 TPH-IR ml 

I mg/L DL=l 

SAMPLE # y FRACTIONS: A 

Date 8 Time Collected 12/15/W Category UATER 

1 

I 

1 i 



Page 18 TOXIKOY WRP, REFORT 

Received: 12/16/W Results by Saplc 

work order # W-12-166 

SAMPLE ID CR-5 FRACTION m TEST CODE 5D3 NAUE VOUTILE HALOCARBOWS 

Date 6 Time Collected 12/15/W Category WTER 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenrene 

p-Xylene 

o-Xylem2 

Stryene 

Isopropylbenzene 

Bromabenzene 

N-Propylbenzene 

2-Chlorotoluena 

m-Xytene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbanzene 

S-Butylbenzene . 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

RESULT LIMIT UNITS = ug/L 

95 0.50 Notes and Definitions for this Report: 

ND 0.50 

99 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 12/22/89 

ND 0.50 ANALYST: JJS 

4 0.50 INSTRUMENT: csc 2000 

14 0.50 OIL. FACTOR: A 
50.50 

ND 0.50 

ND 0.50 ND = not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

SO.50 

ND 0.50 

ND 0.50 

ND 0.50 

WD 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 
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Page 19 

Received: 1206/W 

1 SAMPLE ID W-2 

I 
1 TPH-IR 625 

I mg/L DL=l 

TOXIKIM -. REpaRT uork eder # w-12-166 

Results by Seqlc 

SAMPLE # 3 FRACTIONS: A 

Date L Time Collected 12/15/89 Category UATER 

/ 

I I 

L. 



4 

- 

c-- SAMPLE ID W-2 FRACTIOII j& TEST &XX s NAME mT1t.E WLCRXRRORS 
Date L time Collected JUl5#9 Category WTER 

B4?MW 

trichlorootherw 
Talume 

'letrachloroethene 
Chlorobenzene 
Ethylbenznra 
p*Xylene 
o-Xylene 
Stryme 

Iscprqiylberumo, 
Brhn28tl8 
N-Propylbemerr 
2-Chloroto(uene 

m-Xytm 

4-a lorotoluefs 

1,S.FTrifmthylbentene 
T~ButylI>entene 
1,2,4-Trimethylbenzene 
t-Butylbemene 
1,3-Dichloroberuene 
l.L-Dichlorcbenzene 
4~Isqxopyltoluene 

l,t-D~chkmbwwne 

Y~Sutytbenrene 
1,2,4-Trlcktorobeiuenc 
Napthslene 
Wexachlorobutadiene 
1.2.3~Trichtorobenrene 

-_ 

WITS l ug/L 

Yotes afd DefCnitioM for this Report: 

EXTRACTEDI 
DATE RUR: 12/22/89 

ANAlYST? 

IWSTRWEYTt e 2OOQ 

Dll. CACTOR: 1p 

MD I not detected at detectian limit 



.- 

BMZ8W 
Trichlorathm 

TOlwn, 

Tetrachloroethcne 
Chbmbenrent 
EthyUmwme 
p-xytenr 
o~xylefm 

stw- 
Isqmpylbenzem 
Br-erlr 
Y-PrOpylbenzGfM 

2~Chtorotoluenr 
In-xylena 
4-Chlorotoluene 
l,3,5-Trimethylbmzen 
I-6utylbemann 

l,2,4~Trimthylbnrannl 
S-Butytknzent 
1,3-Dichlorobenzrm 
l,l-Dichlorobenrene 
4-teopropyltolusne 

A 

c-9 

1,2~Dichtordmrww 

W-Butyltenz#n 
1,2,4~Trichtoro!aenzem 
Reptholrnr 
Hexachtorokutodienr 
1,2,3-Trichtorkenzene 

Dntr & Tim collectad liVW89 

RESULT LlnIT UYLTS = US/L 

Notes and Dcfin~tions for this Report: 107 &g 

WD0.50 
_ Op JJQ EXTRACTRD: 

ND O.sQ DATE RUN: 12126/89 
Q&QANALYST: fi 
3 m INSTRUMIT: LSC ZOOQ 

11 &$J DIL. rACTOR: ( 

-A!.%% 
wo9Jp 

NQ m ND= not detected at detection limit 

w0JL.s 
2JL.s 
_rcnq,qp 

woA!a 
LWD 
t-k&! 
d&.x! 
WOAJQ 

wD-!LsQ 
'loAa 
wDA!d!Q 
rola 

--AQ-!uQ 
duD 
nDA!E 
wod!a 

WALzQ 
ND J&J 



F 

C 
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-se= TQXIKW UBP. REPORT 

Received: U/16/89 Results bf Sglc 

Uork Order I 89-12-166 

- -.----. _k._ 

1 SAMPLE ID CB-4 

I 
1 TPH-IR 4.9 

I mg/L DL=l 

SbMPLE t a FRACTICUS: A 

Date 8 Time Collected 12/15/89 Category UATER 

1 SAMPLE ID CB-1B 

I 
1 TPH-JR 21.8 

I rng/L DL=l 

SAMPLE # II: FRACTIONS: A 

Date B Time Collected 12/15/m Category UhTER 



. . -. - 

Page23 TOXIKOY m. -T 

Received: V/16/89 Results b Saqle 

York order t 89-12-166 

SAMPLE ID CB-1B FRACTION m TEST CODE SD3 NAME VOLATILE BALCKARBONS 

Date 8 Time Collected l2/15/89 Category UATEER 

RESULT LIMIT UNITS = ug/L 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylene 

o-Xylene 

Stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trimethylbenze 

T-Butylbenzene 

1,2,4-Trimethylbenze 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

l,Z-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

BOO 0.50 Notes and Definitions for this Report: 

ND 0.50 

661 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 12/22/B9 

ND 0.50 ANALYST: JJS 

308 0.50 INSTRUMENT: LSC 2000 

49 0.50 DIL. FACTOR: 1 
136 0.50 

ND 0.50 

ND 0.50 ND= not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

58 0.50 

37 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0,50 

35 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



[ SAMPLE 1D $3-U 

I 
I 
1 TPH-IRh 19.3 

I trig/l Dl81 

SAWLI # Jg FRAcrIoMsI A 
Date c Time CotLrct4d l?_zrVf89 

I 
Category WTER I 

I 

I 

I 

I I 

L 

. 



Page’25 TOXIKOW CORP. REPat 

Received: 12/U/89 Results by Saplc 
Work order # W-12-166 

SAMPLE ID CB-IA FRACTION a TEST CODE 503 NAME VOLATILE HALOCARBOYS 

Date & lime Collected 12/15/W Category UATER 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylene 

o-Xylene 

Stryene 

Isopropytbenzene 

Bromobentene 

N-Propylbenzene 

2-ChlorotdIuene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbentene 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichtorobenzene 

4-IsopropyttoIuene 

‘1,2-Dichloroknzene 

N-Butylbenzene 

1,2,4-TrichLorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

RESULT LINIT UNITS = w/L 

40 0.50 Notes and Definitions for this Report: 

ND 0.50 

41 0.50 EXTRACTED : 

Ho 0.50 DATE RUN: 12/22/w 

ND 0.50 ANALYST: JJS 

1 0.50 INSTRLMENT: LSC 2000 

4 0.50 DIL. FACTOR: 1 

20.50 
No 0.50 

ND 0.50 ND = not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



..r ------- .-_.. 

Page 26 TOXIKOY CORP. REFar 

Received: 12/16/W Results b Saplc 

Uwk Order t W-12-166 

SAMPLE ID CR-7 FRACTIDN &! TEST CCOE 503 NAME VCHATILE HALouRBoyS 

Date 8 Time Collected V/15/89 Category LUTER 

Benzene 

Trichloroethene 

Tolwne 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylene 

o-Xylene 

Stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimathylbenzene 

S-Butylbenzene 

1.3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

c- .__ 
RESULT LIMIT 

ND 0.50 
ND 0.50 

MD 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND -. 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

WD 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

UNITS = ug/L 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/22/w 

ANALYST: JJS 

INSTRWENT: LSC 2000 

DIL. FACTOR: 1 

ND = not detected at detection limit 



. 

- > ..--.. ..- ..___ .__ 

Page 27 

Received: 12/16/W 

1 SAMPLE ID CR-7 

f 
1 TPH-IR 8 

I mg/L DL=l 

TDXIKOR CORP. REPURT Uork Order f W-12-166 
Results bf Saplc 

SAMPLE # a FRACTIOWS: A 

Date & Time Collected 12/15/W Category UATER 

1 

I 

I i 

. 



Page28 TOXIKOW CXW. REPORT 

Received: 12/16/W Results iyy Seqlt 

Ywk Order f W-12-166 

SAMPLE ID TRIP BLANK FRACTIW M TEST CODE 503 NAME WIlmATILE HALCXXRBCiRS 

Date B Time Collected 12/15# Category YATER 

RESULT LIMIT UNITS = ug/L 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylene 

o-Xylene 

Stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbenzene 

S-Butylbenzene 

1,3-Dichlorohanzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

ND 0.50 Notes and Definitions for this Report: 

ND 0.50 

ND 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 12/26/W 

ND u ANALYST: JJS 

ND 0.50 INSTRUMENT: LSC 2oDD 

ND 0.50 DIL. FACTOR: 1 
ND o.sD 

ND 0.50 

ND 0.50 ND = not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND o.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



c1 .2 0 
Page 29 TOKIKON MRP. REPORT uork of&r # 89-12-166 

Received: 12/16/lW Results b/ Saqle 

1 SAMPLE ID CBG-2 SAMPLE # 8 FRACTIWS: A 

I 

Date 8 Time Collected X315/89 

1 FE 110.0 HARDYE 280 WI 5.86 T-U-U 12/21/89 

I mg/L DL=0.007 mg/L, DL=l.O nQ/L DL=O. Do2 NONE 

Category YATER 



c? ..’ 

Page 30 TOXIKON LXYRP. REpaRT 

Received: 12/16/89 Test HethodoLogy 

TEST CODE 503 NAME WLATILE BALCNZARBOIIS 

EPA Method: 503 . 

Reference: Test nethods for Evaluating Solid Uaste: Physical/Chemical 

Methods. EPA SW-846 (Third Edition) 1986. 

Office of Solid Uaste, USEPA. 

TEST COOE 8010 NAME PLIRGEABLE HALOCARBONS SOIL 

EPA Uethod: 8010 

Reference: Test Uethcds for Evaluating Solid Uaste: Physical/Chemical 

Methods. EPA SW-846 (Third Edition) 1986. 

Office of Solid Waste, USEPA. 

TEST CGDE 8020 NAME WRGEABLE ARaUTICS SbIL 

EPA Method 8020: Volatile Aromatic Compounds 

Reference: Test Methods for Evaluating Solid Uaste: Physical/Chemical 

Methods. EPA SW-846 (Third Edition) 1986. 

Office of Solid Waste, USEPA. 

TEST COOE FOFPS NAME FUEL OIL FINGERPRINT <S) 

EPA METHOD: 03710 

Reference: Methods for Organic Chemical Analysis of Municipal and 

Industrial Uasteuater. Apperxiix A. 4OCFR Part 1% 

Federal Register Vol. 49, No. 209, 1984. 

TEST CODE FOFPU NAME FUEL OIL FINGERPRINT <U) 

EPA METHOD: 03710 

Reference: Hethods for Organic Chemical Analysis of Hmicipal and 

Industrial Wastewater. Appendix A. 40CFR Part 136. 

Federal Register Vol. 49, No. 209, 1984. 

TEST CODE HARDNE NAME TOTAL HARDNESS 

EPA METHOD: 130.2 

Reference: Methods for Chemical Analysis of Uater and Wastes. 

EPA 600/4-79-020 (Revised, March 1983). EPA/EISL. 

c I 

Work Order f 89-12-146 



CI 
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Page 31 TOXlKW COILP. REPORT 

Received: f2/16/89 Test Wetkdology 

TEST CODE TPH IR NAME TPH BY IR 

York Order t 89-12-166 

EPA METHOD: 418.1 for water sample. 

Reference: Methods for Chemical Analysis of Ueter and Uestes. 

EPA 600/4-79-020 (Revised, Uarch 1983). EPA/EMSL, Cincimati, OH. 

EPA METHOD: 9071 for soil sanple. 

Reference: Test Methods for Evaluating Solid Yaste: Physical/Chemical Methods. 

EPA SW-846 (Third Edition) 1986. Office of Solid Uaste, USEPA. 

TEST CODE T Ex U NAME TOTAL EXTRACTIOII 

EPA METHOD: 3010 for Metals Preparation 

200.7 - ICP for MetaIs Analysis <except Hg) 
*-. 

245.5 - CoLd Vapor for Hg Analysis 

Reference: Methods for Chemical Analysis of Uater and Uastes. 

EPA 600/4-79-020 (Revised, March 1983). EPA/EMSL, Cincimati, OH. 
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page 1 TCWKCNI Coop. REPaRT York Order t 89-12-193 
Received: 12/19/89 01/02/90 11 :w:w 

REPORT O’BRSEW 8 GERE PREPARED TOXIKON CORPORATION 

TO 100 SUMMER ST., SUITE 2904 BY 225 UILDVOOD AVE. 

BOSTON. MA 02110 UOBURN. MA 01801 

ATTEN HARK RANDAZZO ._ ATTER-PAUL LEZBERG 

PHONE 3617) 933-6903 CONTACT JIM 

CLIENT OBRIEN GERE SAMPLES 2 

COMPANY O’BRIEN & GERE DEQE MASS. CERT. STATUS: TRACE METALS.FLUORIDE.CORROSIVITY 

FACILITY SERIES. SCOILBT. T. COLIFORI4(WF). METALS. MINERALS, VOLATILE 

HALOCARBONS 8 AROMATIC, CYANIDE. PHENOLICS, F. COLIFORW(WF) 

STD. PLATE COUNT, NUTRIENTS. PESTICIDES, 0 & G. TRIHALWETHANE 

WORK ID GROTON SUB BASE 

TAKEN 

TRANS 

TYPE -. 
P.O. # 

INVOICE under separate cover 

SAMPLE IDEYTIFIUTSOY TEST CODES and WS used an this report 

a OBG-6 503 VOLATILE HALOCARBONS 

!JJ OBG-6 FE IRON 

@ OBG-3 HARDNE TOTAL HARDNESS 

& OBG-3 MANGANESE MN 

0s OBG-5 TPH IR TPH BY JR 

06 OBG-5 T EX U TOTAL EXTRACTION 

07 OBG-5 

0s TRIP BLANK 



r -. 
C! 

Page2 T(IxIml CORP. REwllT 

Received: Q/19/89 Results & Saqlt 

Uork Order t 89-12-193 

SAMPLE ID au;-6 FRACTION OlA - TEST CODE 503 NAUE VOLATILE MLOCARBOWS 

Date 8 Time Collected C/18/89 Category m 

Benzene 

Trichloroethene 

Toluene 

Tetrachtoroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylene 

o-Xylem 

stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenzene 

2-Chlorototuene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trimethylbenrene 

T-Butylbenzene 

1,2,4-Trimethylbenzene 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexach lorobutadiene 

1,2,3-Trichlorobanzene 

RESULT LIMIT UNITS = ug/L 

li!lO 0.50 Notes and Definitions for this Report: 

ND 0.50 

250 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 12/26/89 

ND 0.50 ANALYST: JJS 

400 0.50 INSTRUMENT: LSC 2000 

550 0.50 DIL. FACTOR: 10 

130 0.50 

ND 0.50 

MD 0.50 MD = not detected at detection limit 

ND 0.50 

ND 0.50 

MD 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



. 

Page 3 

Received: lul9~09 

1 SAMPLE ID OBG-6 

I 
1 TPH-III 288 

I mg/L DL=l 

TOXIKIJN CORP. =T York orckr f 89-12-m 

Results by Saplc 

SAMPLE #E FRACTIONS: A 

Date L Time Collected lUlW89 Category UATER 

< I 

I 



P-4 
Received: 12/19/89 

SAMPLE ID ClBG-3 

TOXIKCRI WRP. REpollT Uork Order f 89-12-193 

Results b Saqlc 

FRACTIDR w TEST CODE 583 NAME VOLATILE RALDCARBONS 

Date 8 Time Collected 12/18/89 Category WATER 

RESULT LIMIT UNITS * ug/L 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethena 

Chlorobanzene 

Ethylbenzene 

p-Xylene 
o-Xylem 
Stryene 

Isopropylbenzene 

Bronwbenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trirnethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbanzene 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

ND 0.50 Notes and Definitions for this Report: 

ND o.ra 

ND 0.50 EXTRACTED: 

ND D.50 DATE RUN: 12/26/89 

ND 0.50 ANALYST: JJS 

ND 0.50 INSTRUMENT: LSC 2000 

ND 0.50 DIL. FACTOR: 2 
ND 0.50 

ND 0.50 

ND 0.50 ND = not detected at detection limit 

ND J.!5J 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



Page 5 

Received:12/19/89 . 

1 SAMPLE ID OBG-3 

r 
1 TPH-IR d 

I ing/L DL=l 

TO#I?XM OORP. REPORT Uork Order # 89-12-143 

Resutts by Saptc 

SAHPLE t B FRACTIONS: A 1 
Date & Time Collected W/18/89 Category UATER 

I 

I I 

c 



c !’ 
. 

Page6 
Received: W/19/89 

SAMPLE ID OB6-5 

TCXIKON CUW. REPORT Work Order t 89-12-193 

Results by Seqlc 

FRACTION $I5J TEST CCKiE 503 NAME VOLATXLE NALOURBCW 

Date 8 lima Collected lUl8/a9 Category UATER 

Benzene ND 0.50 

Trichloroethene ND 0.50 

Totuene ND 0.50 

Tetrachloroethene ND 0.50 

Chlorobenzene ND 0.50 

Ethylbenzene ND 0.50 

p-Xylene ND 0.50 

o-Xylem? ND 0.50 

Stryene ND 0.50 

Isopropylbenzene ND 0.50 

Bromobenzene ND 0.50 

N-Propylbenzene ND 0.50 

2-Chlorotoluene ND 0.50 

m-Xylene ND 0.50 

4-Chtorototuene ND 0.50 

1,3,5-Trimethylbenzene ND 0.50 

T-Butylbenzene ND 0.50 

1,2,4-Trimethylbenze ND 0.50 

S-Butylbenzene ND 0.50 

1,3-Dichlorobenzene ND 0.50 

1,4-Dichlorobenzene ND 0.50 

4-Isopropyltotwne ND 0.50 

1,2-Dichlorobenzene ND 0.50 

N-Butylbenzene ND 0.50 

1,2,4-Trichlorobenzene ND 0.50 

Napthalene ND 0.50 

Hexachtorokrtadiene ND 0.50 

1,2,3-Trichtotobenzene ND 0.50 

RESULT LlUlT UNITS = ug/L 

Notes ad Definitions for this Report: 

EXTRACTED: 

DATE RUN: 12/26/89 

ANALYST: JJS 

INSTRUMENT: 2000 LSC 

DIL. FACTOR: __ 1 

ND = not detected at detection limit 



i 
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._ 
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I 

Page7 
Received: 12/19/89 

1 SAMPLE ID CBG-5 

f 
1 TPH-IR m 

I w/L 

TOXIKOW CORP. REFGRT Work Order t 89-U-)93 

Resutts & SaqLc 

SAMPLE I 06 FRACTIONS: A 

Date & Tim Collected lUW89 Category UATER I 

/ 
I __ I 

[ SAMPLE ID 086-S SAMPLE # 07 FRACTIONS: A 

I 

Date & Time Collected Q/18/89 

I FE 103.0 HARDYE 46Dm 2.96 T-U-U i2f2va9 

I mg/L DLrO.007 mg/L, DL=l.O mg/L DLt0.002 NONE 

Category UATER 

I 

I 



c 
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c? 

Page% TOXIKON cortp. llEpoRT 

Received: lUl9/B9 Results by Saqlc 

.- 
York Order f 89-12-193 

SAMPLE ID TRIP BWK FRACTIOW s TEST CODE 503 NAME WLATILE HALOURBONS 

Oate L Time Collected 12/1E!wp Category UATER 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylene 

o-Xylene 

St ryene 

Isopropylbentene 

Bromobenzene , 

N-Propylbenzene 

Z-Chlorotoluene 

m-Xylem 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbenzene 

S-Butyltmtene 

1,3-Dichlorobanzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

RESULT LIMIT UNITS = ug/L 

ND 0.50 Notes and Definitions for this Report: 

ND 0.50 

ND 0.50 EXTRACTED: 

ND 0.50 DATE RUN: i2/26/89 

ND 0.50 ANALYST: JJS 

ND 0.50 INSTRWENT: LSC 2000 

ND 0.50 DIL. FACTOR: 2 
ND 0.50 

ND 0.50 

ND 0.50 ND= not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND Jl&5J 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0,50 

WD 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

.  

- .  - .  . _ .  _ . ”  
_ ____,-.. . - .  . . -  , - . _ .  . -  - .  

._ .  .  -  

_ 



Page 9 TOXIKCM #Rp. REWT 

Received: lU19/8p Teat Methodology 

Wrk O&w # 89-12-193 

TEST CODE 503 NAME YOUTILE KALUXRBOWS 

EPA Uethod: 503 

Reference: Test Methods for Evaluating Solid Yaste: Physical/Chemical 

Methods. EPA SU-846 (Third Edition) 1986. 

Office of Solid Uaste, USEPA. 

TEST CCOE HARDNE NAME TOTAL HARDNESS 

EPA METHOD: 130.2 

Reference: Methods for Chemical Analysis of Uater and Wastes. 

EPA &O/4-79-020 (Revised, March 1983). EPAIEHSL. 

TEST CODE TPH IR NAME TPH BY SR 

EPA METHCO: 418.1 for water sample. 

Reference: Methods-for Chemical Analysis of Uater and Uastes. 

EPA 600/4-79-020 (Revised, March 1983). EPA/EU.SL, Cincimati, OH. 

EPA METHOD: 9071 for soil sqle. 

Reference: Test Wethods for Evaluating Solid Uaste: Physical/Chemical Methods. 

EPA SU-846 (Third Edition) 1986. Office of Solid Uaste, USEPA. 

TEST CODE T EX Y NAME TOTAL EXTRACTION 

EPA METHOD: 3010 for Metals Preparation 

200.7 - ICP for Metals Analysis (except Hg) 

245.5 - Cold Vapor for Xg Analysis 

Reference: Uethods for Chemical Analysis of Uater and Yastes. 

EPA 600/4-79-020 (Revised, Uarch 1983). EPA/EWL, Cincimati, OH. 



Lu. , 
. f-y ’ f- 

. 
page 1 TCWKOR CORP. REWllT Work Order # 90-01-063 

F- 
Received: 01/09/90 

REPORT O’BRIEN & GERE 

TO 100 SUMMER ST.. SUITE 2904 

,- BOSTON, MA 02110 

ATTEN PAUL STEINBLIRG 

- CLIENT OBRIEN GERE SAMPLES 1 

COMPANY O’BRIEN 8 GERE 

FACILITY 

,- 

C 

p” 

WRK ID NAUFAC SUB BASE, NEW LONDON 

TAKEN 

TRANS 

TYPE UATER 

P.O. # 

INV. # 5179 

SAW'LE IDENTIFIUTIaY 

01/19/90 14:35:24 

PREPARED TOXIKON CORPORATION 

BY 225 UILDuoa, AVE. 

WBURN. MA 01801 

ERTIFIED BY 

ATTEN PAUL LEZBERG 

PHONE $617) 933-6903 CONTACT JIM 

DEPE MASS. CERT. STATUS: TRACE METALS.FLUDRIDE,CORROSIVITY 

SERIES. SDDIUM. T. COLIFORM(MF). METALS. MINERALS, VOLATILE 

HALOCARBONS & ARWATIC. CYANIDE. PHENOLICS, F. COLIFORM(MF) 

STD. PLATE COUNT, NUTRIENTS, PESTICIDES, 0 & G. TRIHALOMETHANE 

PA MANAGER: c Ed. 

I 
Previously Remrted on 01/18/90. 

First Rewrted on 01/18/90. 

TEST COOES ad NAMES used on this report 

a CB-4 503 VOLATILE HALDCARBDNS 

f.lJ OF-1 FOFPU FUEL OIL FINGERPRINT (b/j 

03 OF-1 TPH IR TPH BY IR 



F-- 
. pBgc2 TOXIKON CORP. REPaT York Order # 9D-01463 

Received: 01/W/90 Results by Saqlc 

SAMPLE ID CB-4 FRACTION m TEST COOE FOFPU NAME FUEL OIL FINGERPRINT <U) 

Date & Time Collected 01/08/90 Category UATER 

RESULT UNITS = Qualitative 

GASOLINE PRESENT 

KEROSENE PRESENT 

DIESIL FUEL PRESENT 

- NO. 2 FUEL OIL ND 

NO. 4 FUEL OIL ND 

rc- 
NO. 6 FUEL OIL ND 

PETROLEUM CONTAMINANT N.O.S. ND 

Notes and Definitions for this Report: 

EXTRACTED: 01/15/w 

DATE RUN: 01/17/5w 

ANALYST: U)D 
INSTRWENT: G-4 

OIL. FACTOR: 10 

ND = NOT DETECTED AT DETECTION LIMIT 

N.O.S. = NOT OTHERWISE SPECIFIED 

QUALITATIVE DETECTION LIMIT = 1 PPB 



.‘-3 

F+-- 

Page3 

Received: 01/W/W 

SAMPLE ID OF-1 

TUXIKON CORP. REFQRT York Order t 90-01-063 

Results by Saplc 

FRACTIDN (1u TEST CODE !I03 NAME VOLATILE BALDCARBONS 

Date 8 Time ColLected 01KW9O Category UATER 

RESULT LIUIT UNITS = og/L 

Benzene ND 0.50 Notes and Definitions for this Report: 

Trichloroethene ND 0.50 

TOllJeW ND 0.50 EXTRACTED: 

Tetrachloroethene ND 0.50 DATE RUN: 01/16/9D 

Chlorobentene ND 0.50 ANALYST: ADD 
Ethylbenzene ND 0.50 INSTRUMENT: LCS-2000 

p-xy1ena ND 0.50 OIL. FACTOR: 1 
o-xylem ND 0.50 

Stryene ND 0.50 

Isopropylbenzene ND 0.50 ND= not detected at detection limit 

Bromabenzene ND 0.50 

N-PropyLbqrena ND 0.50 

2-ChLorotoluene ND 0.50 

m-Xylene ND 0.50 

4-Chlorotoluena ND 0.50 

1,3,5-Trimethylbenzene ND 0.50 

T-Butyltenzena ND 0.50 

1,2,4-Trimethytbenzene ND 0.50 

S-Butylkenzene ND 0.50 

1,3-Dichlorobenzene ND 0.50 

1,4-Dichlorobenrene ND 0.50 

4-Isopropyltoluene ND 0.50 

1,2-Dichlorobenzene ND 0.50 

N-Butylbenzene ND 0.50 

1,2,4-Trichlorobenzena ND 0.50 

Napthalene ND 0.50 

Hexachlorcbutadiene NO 0.50 

1,2,3-Trichlorobenzene ND 0.50 



Page4 TOXIKON (x#P. REPORT 

Received: 01/W/#) Results by SqAe 

York Order t 90-01-063 

1 SAMPLE ID OF-l 

I 
1 TPH-IR m 

I tng/L, DL=l.O 

SAMPLE # g FRACTIONS: A 

Date 8 lime Collected 01/08/90 

r- 

Category UATER 

I 

I I 
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page5 TOKIKOll #RP. REPORT 

Received: Ol/Wf90 Test Methcdology 

._ 
Uork Order # PO-01-063 

TEST COOE 5D3 NAME WLATSLE HALUXRBDNS 

EPA Method: 503 

Reference: Test Methods for Evaluating Solid Waste: Physical/Chemical 

Methods. EPA SW-846 (Third Edition) 1986. 

Office of Solid Uaste, USEPA. 

TEST CODE FOFPU NAME FtlEL OIL FINGERPRINT <VI 

EPA METHOD: 03710 

Reference: Uethods for Organic Chemical Analysis of Mvlicipal and 

Industrial Uastewater. Appendix A. 4DCFR Part 136. 

Federal Register Vol. 49, No. 209, 1984. 

TEST COOE TPH IR NAME TPH BY IR 

EPA METHDDs 418.1 for water sample. 

Reference: Methods for Chemical Analysis of Water and Wastes. 

EPA 600/4-79-020 (Revised, March 1983). EPA/EMSL, Cincinnati, OH. 

EPA METHOD: 9071 for soil sample. 

Reference: Test Methods for Evaluating Solid Uaste: Physical/Chemical Methods. 

EPA W-846 (Third Edition) 1986. Office of Solid Waste, USEPA. 



Page 1 TOXIKCIN CORP. REPORT i&rk Or&r # 90-06-257 

Received: 06/21/90 07/11/90 13:w:34 

REPORT O’BRIEN & GERE ENGINEERS.INC. 

TO 100 SUMMER ST., SUITE 2904 

BOSTON, MA. 02110 

PREPARED TOXIKON CORPORATION 

BY 225 UILDWOOD AVE. 

UOBURN. MA 01801 

ATTEN’ ED ZIMMERMAN 

CLIENT 0 BRIEN GERE SAMPLES 17 

COMPANY O’BRIEN & GERE ENGINEERS,INC. 

FACILITY 100 SUMMER ST., SUITE 2904 

BOSTON, MA. 02110 

ATTEN PAUL LEZBERG 

PHONE $617) 933-6903 CONTACT JIM 

DEQE MASS. CERT. STATUS: TRACE METALS,FLUORIDE,CORROSIVITY 

SERIES, SODIUM. T. COLIFORM(HF). METALS, MINERALS, VOLATILE 

HALOCARBONS 8 AROMATIC, CYANIDE. PHENOLICS. F. COLIFORMtMF) 

WORK ID NAVAL GROTON. CT. 

TAKEN 6/25/90 THROUGH 6/27/90 

TRANS 

TYPE SOIL AND UATER 

P.O. # 

INVOICE under separate cover 

PA MANAGER : 
/Y ‘j 

SAUPLE IDEYTIFIUTIOW TEST cam and NAMES used an this report 

g MU-7 

E Mu-8 

gJ MU-9 

04 MU-7 

0s MU-8 

@ MU-9 

07 MU-9 

ptJ MU-9 

09 MU-7 

g MU-7 

11 MU-8 

12 MU-8 

u MU-9 

14 MU-9 

15 MU-9 

16 SPIKE 

17 TRIP BLANK 

503 VOLATILE HALOCARBONS 

PURGEABLE HALOCARBONS SOIL 8010 

8020 PURGEABLE AROMATICS SOIL 

FOFPS FUEL OIL FINGERPRINT 

HARDNE TOTAL HARDNESS 

HEX TU METALS, TOTAL EXT.. WATER 

MN MANGANESE 

TPH IR TPH BY IR 



F- . 

p-2 
Received: i&/27/90 

1 SAMPLE ID W-7 

I 

I TPH-IR m 

I mg/L DL=l.O 

TOXIKDW CORP. REWRT York Order # 90-06-257 

Results by mle 

SAMPLE # u FRACTIONS: A 

Date 8 Time Collected D6/27/90 ll:OO:W Category UATER 

I 

- I I 

,- 

- 

F-. 

P- 

/I 

1 SAMPLE ID WU-8 

i 

SAMPLE # 02 FRACTIONS: A 

Date & Time Collected D6/27/90 11:15:&l Category UATER 

I 
1 TPH-IR ND 

I mg/L DL=l.D 

1 SAMPLE ID W-9 

1 TPR-IR 

1 mg/L DL.1: 

SAMPLE ##z FRACTImS: A 

Date 8 Time Collected 06/27/90 11:15:00 Category UATER 



- . 

me3 TOXIKOIl MRP. REPORT 

Received: 06/27/90 Results by Saqde 

York Order # 90-06-257 

SAMPLE ID W-7 FRACTION m TEST CODE 503 NAME VOLATILE lULOCARBo)IS 

Date & Time ColLected 06/27/m 10:45:00 Category WTER 

P- 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylene 

o-Xylene 

Stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbenzene 

S-Butylbenzene 

l,J-Dichlorobenzene 

1,4-Dichlorobenzene 

4-IsopropyLtoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenrene 

Napthalene 

Hexachtorobutadiene 

1,2,3-Trichlorobenre 

RESULT LIMIT UNITS = I&L 

ND D.50 Notes and Definitions for this Report: 

ND 0.50 

3 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 07/03/90 

ND 0.50 ANALYST: AG 
ND 0.50 INSTRUMENT: LSC 2000 

ND 0.50 DIL. FACTOR: 1 
ND 0.50 

ND 0.50 

ND 0.50 ND= not detected at detection limit 

5 D.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND D.so 

ND 0.50 

ND 0.50 

ND D.so 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



I , 
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Page4 TOXIKOY CORP. REPORT 

Results by Sa@e 

York Or&r f 90-W-257 

uI* Received: 06/27/90 

SAMPLE ID w-8 

F- 

Benzene 

Trichloroethene 

TOllJWE 

Tetrachloroethene 

Chlorobenzene 

Ethybenrene 

p-Xylene 

o-Xylene 

Stryene 

Isopropylbenzene 

Bromoknzene 

N-Propylbenz&i@ 

2-Chlorotoluene 

m-Xylene 

4-Chlorotoluene 

1,3,5-Trimethylbenre' 

T-Butytbenzene 

1,2,4-Trimethylbenzene 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-IsopropyLtoluene 

1,2-Dichlorobenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

FRACTION m TEST CODE SD3 NAME VDLATILE HALOCARBDNS 

Date 8 Time Collected 06/27/W 1l:W:W Category YATER 

RESULT LIMIT UNITS = ug/L 

ND 0.50 Notes and Definitions for this Report: 

ND 0.50 

ND 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 07/03/90 

ND 0.50 ANALYST: J!s 
ND 0.50 INSTRUMENT: LSC 2000 

ND 0.50 DIL. FACTOR: 1 
ND 0.50 

ND 0.50 

ND 0.50 ND= not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND J.5J 

ND 0.50 

ND 0.50 

ND D.50 



Page5 TOXIKON CORP. REPORT 

Received: 06/27/90 Results by Sqzde 

Uork Order t 90-06-257 

SAMPLE ID W-9 FRACTION m TEST CODE 503 NAHE VOLATILE HALouRBONS 

Date & Time Collected 06/27/90 ll:lS:W Category WATER 

Benzene 

Trichloroethene 

TOllJWK? 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

p-Xylene 

o-Xylene 

Stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xytene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbenze 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorobenrene 

N-Butylbenzene 

1,2,4-Trichlorobenrene 

Napthalene 

Hexachlorobutadiene 

l,2,3-Trichlorobenzene 

-. 

_. 
RESULT LIMIT UNITS = og/L 

1000 0.50 Notes and Definitions for this Report: 

ND 0.50 

4000 c.50 EXTRACTED: 

ND 0.50 DATE RUN: 07f 03/90 

ND 0.50 ANALYST: l!!G 
1300 0.50 INSTRUMENT: LSC 2000 

ND 0.50 DIL. FACTOR: 20 

800 0.50 

ND o.50 

ND 0.50 ND= not detected at detection limit 

ND 0.50 

ND 0.50 

140 0.50 

3000 0.50 

ND 0.50 

150 0.50 

1200 0.50 

500 JL5J 

ND 0.50 

1600 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

400 0.50 

ND 0.50 

ND 0.50 



P-6 
Received: 06/27/90 

1 SAMPLE ID w-9 

1 
1 HARDNE 16D 

I mg/L DL=l.O 

TOXIKDN CORP. REPORT UorkOrdert9D-06-257 

Results by Serple 

SAMPLE I E FRACTIONS: A 

Date 8 Time Collected 06/27/9Cl 11:15:W Category UATER I 

I 

I I 

1 SAMPLE ID w-9 

1 

lm 1.25 

I mg/L DL=O.O02 

SAMPLE % 0s FRACTIOWS: A I 
Date & Time Collected W/27/90 11:15:W Category UATER 

1 



Page 7 TOXIKDN CORP. REPDRT 

Received: 06/27/W Results by Saqle 

IJorkOrdertW-06-257 

SAMPLE ID W-7 

Chtoromethane ND 2.0 

Bromwnethane ND 2.0 

Vinyl Chloride ND 2.0 

Dichlorodifluoromethane ND 2.0 

Chloroethane ND 2.0 

Hethylene Chloride ND 2.0 

Trichlorofluorcnnethane ND 2.0 

l,l-Dichloroethene ND 2.0 

l,l-Dichloroethane ND 2.0 

trans-1,2-Dichloroethene ND 2.0 

Chloroform ND 2.0 

1,2-Dichloroethane ND 2.0 

l,l,l-Trichloroethane ND 2.0 

Carbon tetrachloride ND 2.0 

Browdichlororwthane ND 2.0 

1,2-Dichloropropsne ND 2.0 

Trans-1,3-Dichloropropene ND 2.0 

Trichloroethene ND 2.0 

cis-1,3-Dichloropropene ND 2.0 

1,1,2-Trichloroethane ND 2.0 

Dibrowxhloromethane ND 2.0 

2-Chloroethylvinyl ether ND 2.0 

Bromoform ND 2.0 

1,1,2,2-Tetrachloroethane ND 2.0 

Tetrachloroethene ND 2.0 

Chtorobenzene ND 2.0 

1,4-Dichlorobenzene ND 2.0 

1,3-Dichlorobenrene ND 2.0 

1,2-Dichlorobenzene ND 2.0 

FRACTION m TEST CODE 8010 NAME PURGEABLE HALDCARBOWS SOIL 

Date & Time Collected 06/26/90 1O:W:W Category SOIL 

RESULT LIWIT UNITS = ug/Kg 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 07/03/90 

ANALYST: nG 
INSTRUMENT: LSC 2 

DIL. FACTOR: 1 

ND = not detected at detection limit 



3 

Page8 TOXIKCIN CORP. REPORT 

Received: D6/27/9O Results by mle 

Uork Order t 90-06-257 

SAMPLE ID WU-7 FRACTION m TEST CODE 8DM NAME PURGEABLE -TICS SOIL 

Date 8 Time Collected 06/26/9D 1O:W:W Category SOIL 

RESULT LIMIT UNITS = rg/Kg 

BENZENE ND 2.0 

TOLUENE ND 2.0 

ETHYLBENZENE ND 2.0 

XYLENES (TOTAL) ND 2.0 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 07/03/90 

ANALYST: HG 
INSTRUMENT: 2 LSC 

DIL. FACTOR: 1 

ND = not detected at detection limit 



II . 

Page 9 TOXIKON CORP. REPORT 

Received: D6/27/90 Results by wle 
bbrk Or&r # 9Cl-06-257 

Ca 

1 SAMPLE ID MU-7 

I 
1 TPH-IR 526 * 

I mg/Kg DL=40 

SAMPLE # a FRACTIONS: A 

Date & Time Collected 06/26/9D 10:15:W Category SOIL I 

1 SAMPLE ID llu-8 

I 
1 TPH-IR 106 

I mg/Kg DL=40 

SAMPLE # fi FRACTIDNS: A I 
Date 8 Time Collected 06/25/90 1O:W:W Category SOIL 

I 

I 

- I i 



Page 10 

Received: 

SAMPLE ID 

TOXIKON CORP. REPORT York Order # 90-06-257 

w27/9g 

mi-a 

Chlorcunethane 

Brornomethane 

Vinyl Chloride 

Dichlorodifluoromethane 

Chloroethane 

Methylene Chloride 

Trichlorofluoromethane 

1,1-Dichloroethene 

l,l-Dichloroethane 

trans-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

l,l,l-Trichloroethane 

.Carbon tetrachlorick 

Bromodichloromethane 

1,2-Dichloropropane 

Trans-1,3-Dichloropropane 

Trichloroethene 

cis-1,3-Dichloropropene 

1,1,2-Trichloroethane 

Dibrotwchloromethane 

2-Chloroethylvinyl ether 

Bromoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Chloroknzene 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Results by Seqle 

FRACTION m TEST CODE 8010 NAME PLWEABLE HALWARBOHS SOIL 

Date & Time Collected 06/25/W 09:45:00 Category SOIL 

RESULT LIHIT UNITS = w/Kg 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

R 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 07/03/90 

ANALYST: A!!s 
INSTRUMENT: LSC 2 

DIL. FACTOR: '1 

ND = not detected at detection limit 



Page 11 

Received: 06/27/W 

SAMPLE ID MI-8 

TOXIKOR CORP. REEWRT Work Order t 90-06-257 

Results by -1~ 

FRACTION j&l TEST CODE 8020 NAME PWGEABLE ARCMATICS SOIL 

Date & Time Collected 06/z/m 09:b5:00 Category SOIL 

BENZENE 

RESULT LIMIT UNITS = ug/Kg 

ND 2.0 

TOLUENE ND 2.0 

ETHYLBENZENE ND 2.0 

XYLENES (TOTAL) ND 2.0 

Notes and Definitions for this Report: 

.-. EXTRACTED: 

DATE RUN: 07/03/9D 

ANALYST : J!E 
INSTRUMENT: LSC 2 

DIL. FACTOR: 1 

ND = not detected at detection limit 



Page 12 TOXIKON WRI’. REP0RT 

Received: O6/27/90 Results by Siqde 

York Or&r # 90-06-257 

SAMPLE ID MU-9 FRACTION m TEST CODE FOFPS NAUE FUEL OIL FINGERPRIRT 

Date & Time Collected 06125/90 01:45:00 Category SOIL 

.-- 
RESULT .-- Units = Qualitative 

GASOLINE PRESENT 

KEROSENE NOT PRESENT 

DIESEL FUEL NOT PRESENT 

NO. 2 FUEL OIL NOT PRESENT 

NO. 4 FUEL OIL --NOT PRESENT 

NO. 6 FUEL OIL NOT PRESENT 

PETROLEUM CONTAMINANT N.O.S. NOT PRESENT 

Notes and Definitions for this Report: 

EXTRACTED 07/05/90 

DATE RUN 07/06/90 

ANALYST PML 

N.O.S. = NOT OTHERVISE SPECIFIED 



Page 13 

Received: 06/27/90 

1 SAMPLE ID W-9 

! 
1 TPII-IR IO 

I mg/Kg DL=bO 

TOXIKON CUR!‘. REPORT i&ark Order # 90-06-257 

Results by SF&C 

SAMPLE # $& FRACTIONS: A 

Date 8 Time Collected 06/25/90 01:M:W Category SOIL I 

/ 
I I 
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Page 14 TOXIKOLl CORP. REPORT UorkOrderf90-06-257 

Received:06/27/90 

SAMPLE ID WU-9 

Chloromethane 

Bromonwthane 

Vinyl Chloride 

Dichlorodiflwromethane 

Chloroethane 

Methylene Chloride 

Trichloroftuorcmethane 

l,l-Dichloroethene 

1,1-Dichloroethane 

trans-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

l,l,l-Trichloroethane 

Carbon tetrachloride 

Bromodichlorcnnethane 

1,2-Dichloropropane 

Trans-l,J-Dichloropropane 

Trichloroethene 

cis-1,3-Dichloropropene 

1,1,2-Trichloroethane 

Dibromochloromethane 

2-Chloroethylvinyl ether 

Brcmoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenrene 

Results W wle 

FRACTION m TEST CODE 8010 NAME PURGEABLE HALOCARBONS SOIL 

Date & Time Collected 06/25/90 0l:OO:W Category SOIL 

RESULT LIMIT UNITS = ug/Kg 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.a 

ND 2.0 

ND 2.0 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 07/03/9D 

ANALYST: A!!G 
INSTRUMENT: LSC 2 

DIL. FACTOR: 1 

ND = not detected at detection limit 



Page 15 

Received: 06/27/w 

TOXIKCHI CORP. REPORT 

Results by &mpLe 

York Order # 90-D6-257 

SAMPLE ID MU-9 FRACTION m TEST CODE 8020 NAME FURGEABLE ARCUATICS SOIL 

Date & Time Collected 06/25/9D 01:W:W Category SOIL 

BENZENE 1500 2.0 

TOLUENE 

ETHYLBENZENE 

1500 2.0 

500 2.0 

R 
XYLENES (TOTAL) 2500 2.0 

RESULT LIMIT UNITS = ug/Kg 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 07/03/90 

ANALYST: HG 
INSTRUMENT: LSC 2 

DIL. FACTOR: 10 

ND = not detected at detection limit 

. 



Page 16 

Received:O6/27/90 

SAMPLE ID SPIKE 

TOXIKON OORP. REWRT YorkOrder #90-06-257 

Results by SaqLe 

FRACTION x TEST CODE 8010 NAME WRGEABLE HALOCARBONS SOIL 

Date & Time Collected D6/26/9D 11:OD:W Category SOIL 

RESULT LIMIT UNITS = ug/Kg 

Chloromethane 

Bronwnethane 

Vinyl Chloride 

DichIorodifluoranethane 

Chloroethane 

Methylene Chloride 

Trichlorofluoromethane 

l,l-Dichloroethene 

l,l-Dichloroethane 

trans-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

l,l,l-Trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

1,2-Dichloropropsne 

Trans-1,3-Dichloropropsne 

Trichloroethene 

cis-1,3-Dichloropropene 

1,1,2-Trichloroethane 

Dibromochloromethane 

2-Chloroethylvinyl ether 

Bromoform 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Chlorobenzene 

1,4-Dichlorobenrene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 
/ 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

ND 2.0 

Notes and Definitions for this Report: 

EXTRACTED: 

DATE RUN: 07/03/90 

ANALYST: WG 

INSTRUMENT: LSC 2 

DIL. FACTOR: 1 

ND = not detected at detection limit 



f--. 

Page 17 

Received: 06/27/w 

SAMPLE ID SPIKE 

TOXIKON CORP. REPORT Uork Or&r # 90-06-257 

Results by sgple 

FRACTION j& TEST CODE 8020 NAME PURGEABLE ARORATICS SOIL 

Date 8 Time Collected 06/26/90 11:DO:oO Category SOIL 

RESULT LIMIT UNITS = ug/Kg 
wx..a 

BENZENE ND 2.0 

c-h.4 TOLUENE ND 2.0 

ETHYLBENZENE ND 2.0 

W+-. 
XYLENES (TOTAL) ND 2.0 

p” Notes at-d Definitions for this Report: 

.__ EXTRACTED: 

DATE RUN: 07/03/90 

ANALYST: & 

INSTRUMENT: 2 LSC 

DIL. FACTOR: 1 
- 

ND = not detected at detection limit 



Page 18 TCDUKCM CORP. REWRT 

Received: 06/27/90 Results by SeqLe 

Uork Order # 90-06-257 

SAMPLE ID TRIP BLANK FRACTION m TEST CODE 503 NAME VOLATILE BALOCARBONS 

Date & Time Collected 06/21/90 12:OO:OO Category MATER 

.-- ._- 
RESULT LIMIT 

1 
UNITS = r&j/L 

c" 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenrene 

p-Xylene 

o-Xylena 

Stryene 

Isopropylbenzene 

Bromobenzene 

N-Propylbenzene 

2-Chlorotoluene 

m-Xylerte 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

T-Butylbenzene 

1,2,4-Trimethylbenzene 

S-Butylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

4-Isopropyltoluene 

1,2-Dichlorokenzene 

N-Butylbenzene 

1,2,4-Trichlorobenzene 

Napthalene 

Hexachlorobutadiene 

1,2,3-Trichlorcbenrene 

-. 

ND 0.50 Notes and Definitions for this Report: 

ND 0.50 

ND 0.50 EXTRACTED: 

ND 0.50 DATE RUN: 07/03/90 

ND 0.50 ANALYST: CIC 
ND 0.50 INSTRUMENT: LSC 2000 

ND 0.50 DIL. FACTOR: 1 
ND 0.50 

ND D.50 

ND 0.50 ND = not detected at detection limit 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 

ND 0.50 



Page 19 TOKIKOLl ##p. REPORT 

Received:O6/27/90 Teat Methodology 

TEST CODE 503 NAME VOLATILE HALWARBONS 

._ 

Uork OrdergXk06-257 

EPA Uethod: 503 

p" 
Reference: Test Methods for Evaluating Solid Uaste: Physical/Chemical 

Methods. EPA W-846 (Third Edition) 1986. 

Office of Solid Waste, USEPA. 

ra* TEST CODE 8010 WANE PURGEABLE HALWARBONS SOIL 

4 
EPA Method: 8010 

P 

Reference: Test Methods for Evaluating Solid Waste: Physical/Chemical 

Methods. EPA SW-846 (Third Edition) 1986. 

Office of Solid Uaste, USEPA. 

TEST CODE 8020 NAME PURGEABLE ARCHATICS SOIL 

- 

EPA Method 8020: Volatile Arcmatic Compounds 

Reference: Test Methods for Evaluating Solid Baste: Physical/Chemical 

Methods. EPA SW-846 (Third Edition) 1986. 

Office of Solid Uaste, USEPA. 

TEST CODE FOFPS NAME FUEL OIL FINGERPRINT 

EPA METHOD: 03710 
c-ir 

p3 

Reference: Methods for Organic Chemical Analysis of Municipal and 

Industrial Wastewater. Appendix A. 40CFR Part 136. 

Federal Register Vol. 49, No. 209, 1984 

TEST CODE HARDNE NAME TOTAL HARDNESS 

EPA METHOD: 130.2 

Reference: Methods for Chemical Analysis of Uater and Uastes. 

EPA 600/4-79-020 (Revised, March 1983). EPA/EHSL. 

TEST CODE FIEK N NAME FTETALS. TOTAL WT.. UAYER 

REFERENCE: 

EPA METHOD 3005. Acid Digestion of Uaters for Total Recoverable or 

Dissolved Hetals for Analysis by Flanks Atomic Absorption Spectroscopy or 

Inductively Coupled Plasma Spectroscopy. Test nethods for Evaluating 

Physical/Chemical Methods. SW 846, 3rd Edition. 

TEST COOE TPH IR NAME TPH BY IR 

EPA METHOD: 418.1 for water sample. 

Reference: Methods for Chemical Analysis of Uater and Uastes. 



c. 

P-U. 

Page20 TCWKON CORP. REPORT 

Received:O6/27/90 Test Methodology 

TEST CODE TPH IR NAME TPH BY IR 

EPA 600/4-79-020 (Revised, March 1983). EPA/EMSL, Cincinnati, OH. 

EPA METHOD: 9071 for soil saaple. 

UorkOrder # 90-06-Z!i7 
Continued From Above 

Reference: Test Methods for Evaluating Solid Uaste: Physical/Chemical Methods. 

EPA SW-846 (Third Edition) 1986. Office of Solid Uaste, USEPA. 

C 
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1 f I3 I i- 

225 Wlldwood Ave., Woburn, MA 01601 CHAIN OF CUSTODY 
Telephone: (617) 933-6903 - ..-. , 

I I 

RECORD 
Fax: (617) 933-9196 
. 

PHONE # : (47 ) 423 - t9/3 FAX #:6/ 7)% -*tL, 
P.O. # : 
CLIENT CONTACT : Eb &fwwmw.J~d 
PROJECT ID/LOCATION: Ahwlc GKor& CWJ 

I 

ToxLKON 
SAMPLE SAh&E COWTAINRR SAMPLIWB 

IDENTIFICATION SIZE WPE I PRESERVATIVE 

‘1 kbtqq I W’6 1 
l %- Fld-8 I wn 6 I 6427 II:15 \ 

COYMtNTS 

SPECIAL INSTRUCTIONS: 
wi TIME : 

I ‘.2 :-3u 

RELINQUIS&D By: 

u f--piq TIME :/jf- 3 /y -/‘& 

DATE: - - RECEIVED By: DATE: - - 
Cl RUSH, . . . . . . DAY TURN AROUND ‘il. 

TIME: - - 

RELINQUISHED By: 
IdROUTiNE 

DATE: - ,-“’ 

TIl+--=- - 

METHOD OF SHIPMENT: 



1 1 1 t f I 1 3 t 1 1 ‘Y” -Y’ 7 
WORK ORDER # : ra -(/(; 

1 
-’ ’ -/I 

225 Wlldwood Ave., Woburn;MA 01601 CHAIN OF CUSTODY RECORD ’ 
Telephone: (617) 933-6903 Fax: (617) 933.9196 DUE DATE : 7 4 -,gu 

I 
ANALVI)t8 

8AM?UTYP@ coNTAlNlnwM 

l-WATER 
2. SOIL 
XSLUDGE 
4.011 
5.TlSSUE 
OTHER 

ToxkKoN 
SAMPLE 

%EE 
COWTAINIR SAMPUWQ 

IDENTIFICATION SIZE WPE I DATE TIME PRE$ERVATlVE COMMtNTS 

TIML; I 
RELINQUISHED By: DATE : <L,.. . s-+..-.~~--’ +K~~~%IvED FOR LAB BY: 

; -- 
.,‘,~’ ,. 

TIME: - - 1 ,‘I.,. TIME: - - y ‘. 
. 

METtiOD OF SHIPMENT: 



.- 

-Engineering Labor/wy 
G c 

/T. 

LRBORATORY ANAtYSl= REPORT w 
TH TRAVELERS INSURCSNCE 

cp? 

Engineering Division 
Hartford, Connecticut 

A?WLYIS NO.: 900022 (6-24) \8bt-az3 SURVEY DCSTE: l/8/90 

COtlPANfES 

GUSTOHER ADDRESS 
O'Brien & Gere Engineers, Inc. Boston, Mass. 
SAMPLE SENT BY DATE RECIEVED DATE REPORTED 
Edward Zimmerman l/11/90 l/18/90 
t’lATERIQL GNALYZED 
Charcoal Tubes 
---------------------------------------=------------------------------------- --------------------_________________Ic ------------------------------------- 

ShHPLE LOCATION 
NUHBER (and/or employee) 

TEST 
RESULTS 

Submarine Base New London, Groton, CT - File 1862.023 

Sl and 
52 

Up wind of gas station-Mark A. Randarzo Benzene 
LT 0.002 ppm 

To 1 uene 
0.004 ppm 

Ethyl benzene 
tT 0.002 ppm 

Xylenes 
0.002 ppm 

Special Notes8 Report faxed to Mr. Zimmerman, l/19/90 PM 

-------------___------------------------------------------------------------ 

Refer to pages 4 and 5 for Analytical Methods used and Explanation of Terms. 
Page 1 of 5 



.--- 

i-- 

P 

*” 

Engineering 
LABORATORY ANALYS 
Extension Sheet 

TH’=.TRAVELERS INSURANCE COMPANIE: 
E/ ,neering Division 
Hartford, Connecticut 

ANALYIS NO.1 900022 16-24) SURVEY DATE: l/8/90 

CUSTOMER ADDRESS 
O'Brien 8 Gere Engineers, Inc. Boston, Mass. 
=33=====r=="P---,--,,-,,,,,,,,,,,,,,,,,-----------------------------------== ------------------------------------------------------------- 

SAMPLE LOCATION 
NUMBER (and/or emDloyer3 .-- 

Submarine Base New London, Groton, CT - File 1862.023 

TEST 
RESULTS 

S3 and 
54 

Cashiers booth on Island #2-Mark Randatzo Benzene 
0.006 ppm 

To 1 uene 
0.011 ppm 

Ethyl benzene 
0.001 ppm 

Xylenes 
0.003 ppm 

===3====================================================================== 

Special Notes: 

---------------------------------------------------------------------------- 

P=- Refer to pages 4 and 5 for Analytical Methods used and Explanation of Terms. 
2 of 5 



Engineering Labor 
LABQRATORY ANALYS I 

%ry 
REPORT 

Extension Sheet 

Tf" TRAVELERS INSURANCE COMPANIES 
Er,*ineering Division 
Hartford, Connecticut 

ANALYIS NO.8 900022 (6-24) SURVEY DQTE: l/8/90 
--v-m t=PI5”3=P==P=I=tlP=========-------------------- ---------------------=~===== --------------------o-------------------- 

CUSTOMER ADDRESS 
O’Brien & Gere Engineers, Inc. Boston, Mass. 
r=---------------------------------- ----------------------------------z ====I’==ZPI-P==PI==I====~==============~ 

SMPLE LOCATION TEST 
NUMBER (and/or emfalovee) RESULTS 

Submarine Ease New London, Groton, CT - File 1862.023 

S5 
S& 

Down wind of site-Mark A. Randazzo Benzene 
NDLT 0.002 ppm 

To 1 uene 
LT 0.002 ppm 

Ethyl benzene 
NDLT 0.001 ppm 

Xylenes 
LT 0.001 ppm 

Pl==513’==P==14P=IP3------- -------PI31PD’=x==P===I---------~=~=~~-- ------ --L==P1PLILI=I=POeI 

Special Notes: 

---------------------------------------------------------------------------- 

Refer to pages 4 and S for Analytical Methods used and Explanation of Terms. 
3 of 5 



Engineering Laboratoy THE TRAVELERS INSURANCE COMPANIES 
LABORATORY ANALYSIS; REPORT Engi,-sering Division 
Extension Sheet ’ Hari Ard, Connecticut 

ANALYIS N0.r 900022 (6-24) ANALYTICAL METHODS 

CUSTOFIER 
O’Brien & Gere Engineers, Inc. 

ADDRESS 
Boston, Mass. 

Atomic CIbsorpt ion - Furnace (RCI-HGCI) 

Atoaic &sorption - Flame (A&F) 

Ion Chromatography (ICI 

Infrared Spectroscopy (IRl 

Atomic Absorption - Hydride (AA-HYD) 

Carbon Black - GRV/flIC? 

Carbon Black - osH4 VI-15 

Color imetry 

Extraction 

Explosivi ty 

Flammbility 

Flash Point - Closed Cup 

X Gas Chromatography 

Gravimetry (GRV) 

Inductively Coupled 6rgon Plasma 
Emission Spectroscopy (ICP) 

Liquid Chromatography (LC) 

tlase Spectrometry tllS) 

tlicroscopy (WC) 

Phase Contrast Mcroscopy QTfl) 

Polarized Light Hicroecopy/ 
Dispersion Staining WLWDS) 

Potentiometry 

Special 

Ti trirsetry 

Transmission Electron 
tlicroscopy (TEtl) 

X-Ray Diffractometry (XRD) 

Other 

----------___------------------------ +===================================------------------------------------- 

Analytical methods used to determine concentrations of requested substances are based 
on reference methods from NIOSH/OSHA/EPA/published literature or are specially 
developed at The Travelers Engineering Laboratory and are optimized to suit our 
sampling and analytical instruments and techniques. 

3 

‘Carbon black concentrations reported are estimated by microscopic examination of 
data. 

p” 
?esult(s) reported for respirable particulate exclude respirable silica fraction, 
which is reported separately. 

-\lIOSH 7400 method does not distinguish between the asbestos and other fiber types 
present. This method requires that all fibers meeting the set criteria be counted. 
Transmission Electron Microscopy is recommended to identify the type(s) of fiber(s) 

“;and to determine the quantity present. 

----------------------------------------------- ---------------------------- 

4 of 5 



Engineering Laboratory 
LCSBORATORY ANALYSI!~3EPORT 
Extension Sheet 

THE TRAVELERS INSURANCE COMPANIES 
Engj Tering Division 
Hart.crrd, Connecticut 

EXPLAN&TXON OF TERMS 
==‘=====p---~------------------------- ----------------P~PP=====‘r===eB’BxpI========-=================== 

The raw analytical data will be stored by The Engineering Laboratory 
for 3 years. 

The reported data relate only to the samples as received by The 
Travelers Engineering Laboratory. 

LOD - Limit of Detection 

LT - “Less Than” concentration is the amount observed below the 

normally acceptable LOD and which lacks confidence if quantitated at 
actual levels present. It is calculated based on the LOD. 

NDLT - “None Detected, repor ted as Less Than concentration” is the 
limit of sensitivity based on the sampling and analytical 

methodology. It is the concentration calculated based on the LOD, 
when none was observed under the conditions of analysis. 

GT - “Greater Than” is the concentration reported, due to 

overloading and/or breakthrough of substance of interest. It may 

also be due to damaged sample. 

Analyses were performed under provisions in the Travelers contract 

signed by you or a representative of your company. 
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Cbc .4ENGGERE 
ENGINEEl=lS. INC. INDUSTRIAL HYGIENE SURVEY DATA SHEET 

R 10-27-88 



SAMPLING PUP DATA 

Pup fw: #: F\o~ S&~la\C 
hnufecturer: 6; \.i&\n "Ode': pl=s ]\X$ 

Sorle~ WG 
NtdW NlnbF REAM FtM SAMPLING - INCLUDE PROCESS OR OOERATIDN DESCRlPTlW L CDNTROLS 

I I I I 

t 
I 1 
I I I 

r Cot\ection (rel@lnQ) ltedir: I Anetyrir Requfred: 
I 

R 10-27-88 



9 1 1 2 TRIALIHYGIhrd% 1 1 1 ‘1 1 1 1 1. 1 
INDU lRVEY DATA SHEET i I 

1 SAWPliNC PIMP DAlA 

Pup Tw: 
Sorlel 
wukr 

CNJG 
Ndnr 

Henufecturer: MOdd: 
- . 

REASDN FOR SAMPLING - INCLUDE PROCESS OR 00ERAlIDN DESCRIPTlOll L CDNTRDlS 

--. 

I 
I J 

Anelyrie Required: 

R 10-27-88 
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alley 

iew 
Enterprises, Inc. 
Constructors & Consultants 

c”“;3 
January 19: 1989 

OICC - Department of the Navy 
Box 26 - Building 135 
U.S. Naval Submarine Base 
New London/Groton, CT 06340 

Attn: Lt. Frankel 

RE: Replace Fuel Oil Tanks 
U.S. Naval Submarine Base 
New London/Groton, CT 
Contract N62472-88-C-3528 

Dear Sir: 

In reference to the above captioned project, please find 
enclosed Eastern Scientific Laboratories* test results for soil 
and water samples which were taken from Building 428, after the 
removal of the existing tanks. 

Please be advised that Valley View Enterprises, Inc. is 
proceeding with the z-e-installation of the -0 (2) Ten ThOuStand 
(10,000) gallon replacement Tanks, unless directed otherwise. 

Should you have any questions and/or comments, please contact 
the writer at (203) 564-2724. 

Very truly yours, 

VIEW ENTERPRISES, INC. 

Assistant perations Manager 

CT-O/GC 

212 Xew Road l Moosup, Connecticut 06554 l X13/564-2724 
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,,E.S.R. Div. L.R. Inc. TEL Nct.l-203-774-2689 * Jan lgr89 13:3P NO.661 P.06 -“.-.--.-_. e.-- 
\ 
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E.S.Q. Dlv, L.R. Inc. 7WL ,No .l-205-774-2W3 
P 

. P M.. L-w-. Jan 13,89 13:39 Np.001 P.03 



E.S.A. Div. L.R. Inc. TEL No.l-203-774-2C83 irJan 19e89 13:39 No.001 P .04 

_ 7 OLUENE: -“__--.--“..“-----I”.-. - ..-s.... -c Wm.. 5,690 

( ETHYL-E~ENZ~NE -.‘.-I-.~rC--,.-r.....-L-.-..r....-- 1,057 

C:bIl l-f~':Oi~l_fJ:i..F4~ _ * - . . ..-_ ..-.-. - e-w _. s.. .- ND 

_- MTFC --_aC+.- .-... -- b.... --.-IC,'m...r."-- . . . ..I-- 18~151 

-.I-“..*..9..C-U 0 :m 

-C....srr---.r.C- 0.50 

-s--m* p-..c..-.r 0.50 

---.-.-m--..v...e.- 0.50 

. -..__.. WI *..a. -- v;, k*L% 

-. , _ .,... _-*-. y! . :.(‘I 

w-1. -we. -.- ---I 10 
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E.S.R. Div. L.R. Inc.‘ TEL Noel-203-774-X33 ! Jan 15189 33:33 tJo.001 P.05 ------ ---.* - 
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E.S.A. Dlv, L.R. Inc! TEL No.l-203-774-2689 
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.-c--m .--.--.. 
\ 

EAS-IE.f<N SCiENI-IFIC LARORATCIRIEG 
P.0. BOX 700 

bfiOCJC:LYN B CT 8trZJ4 
(203) 774-6814 

Jan 19,83 1X:39 No.001 F.07 

. 

P- 

I-C t\J 7 FNl;: .- ..-..-.-. . . _,.__ .., .-., <-.---.-. .I . . ..- *r ..,., -em..- ND _._. ~_ -I C.._..--..u. - ~tIw! 

7,237 -.” -.b”M*--“..-r. 

Pa, C;ttl. IjfXiDCN7 tTt4C.. .- - . . . . .._- -._, ,,....... .- ----_ ..I_ . . . . NKJ _m...C-.-e- .-.. -.. SW! 



APPENDIX H 

QUAJ.iITA~ RISK EVALUATION INFORMATION 



TABLE 1 

AIR SAMPLING RESULTS 

Chemical 

Upwind On-Site 
Sl & s2 s3 t s4 

Downwind 
55 & 56 

Benzene 

Ethylbenzene 

Toluene 

Xylene 

KO.002 C.006 co.002 

0.004 0.001 x0.002 

x0.002 0.011 <O.OOl 

0.002 0.003 <O.OOl 

Notes: Samples collected in January 1990 

Analyses by gas chromatography 



TABLE 2 

MONITORING UELL SAMPLING RESULTS 

080-l OBG-2 00G-3 086-4 08G-5 OBG-6 

12/89 12/89 12/89 12/89 12/89 12/89 

Chemical (ppb) 
********* 

Benzene 

Brunobentene 

Buty~benzenes (total) 

2-Chlorotoluene 

1,3-Dichlorobentene 

Ethylbenrene 

Hexachlorobutadiene 

Napthalene 

N-Propylbenterte 

Toluene 

43995 

*0.5 

x0.5 

<0.5 

qo.5 

22420 

so.5 

<0.5 

6250 

100570 

32080 

*o.s 

5950 

<0.5 

so.5 

110100 

2680 

<0.5 

2610 

33580 

Trimthylbenrenes (total) 4240 21720 

Xylenes (total) 52260 25200 

TPN (plm) 5090 625 

fuel OiI Fingerprint gasoline gasoline 

x0.5 

x0.5 

so.5 

x0.5 

so.5 

<0.5 

<0.5 

<0.5 

co.5 

*0.5 

<0.5 

GO.5 

4 

#A 

21 

qo.5 

<0.5 

co.5 

so.5 

<0.5 

*0.5 

<0.5 

qo.5 

6 

co.5 

1.7 

<I 

#A 

x0.5 

so.5 

x0.5 

co.5 

so.5 

qo.5 

so.5 

so.5 

<0.5 

so.5 

co.5 

co.5 

<I 

WA 

1210 

x0.5 

*0.5 

qo.5 

eo.5 

400 

so.5 

eo.5 

<0.5 

250 

so.5 

680 

288 

WA 

THE * Trimethylbenzene 

TPH = Total petroleun hydrocarbons 

OGG-7 OBG-8 

x.5 q.5 

5 <.s 

es s.5 

e.5 *.5 

*.s x.5 

s-5 <.s 

x.5 <.s 

<.5 e.5 

*.S <.s 

3 s.5 

q.5 <.5 

<.s e.5 

*I.0 <I.0 

WA NA 

Notes: * Fuel Oil Fingerprint tests were performed on free-phased floating product, 

if any. 

* Samples anslyzed by EPA Method SO3 

00G-9 

$qo 

Haximun 

COl?C. 

1000 43995 

s.5 S 

1200 5950 

140 140 

1600 1600 

1300 110100 

*.5 2680 

400 400 

e.5 6250 

4000 100570 

650 21720 

3800 52260 

<I.0 

NA 

5090 

- 



I I ’ 

TABLE 3 

SOIL SAMPLING RESULTS 

OBG-1 OBG-2 OBG-4 OBG-5 DBG-6 DBG-7 DBG-8 DBG-9 

Sample interval,*>- 0 - 3 o-3 

a & 

3-5 9 - 11 3.5-5.5 7 - 9 7 - 9 7 - 9 6.5-8.5 4 - 6 

I 3 1 

Haximun 

COflC. 

Chsmical (ppb) 
********* 

BeIW?M 

Ethylbenzene 

TOlUMN? 

Xylenes (total) 

3 32270 q2.0 310 280 q2.0 x2.0 1500 32270 

q2.0 39705 <2.0 40 60 <2.0 *2.0 500 39705 

7 71235 s2.0 200 13191 e2.0 x2.0 1500 71235 

35 147100 s2.0 950 810 e2.0 s2.0 2500 147100 

TPH ,@pn) 163 2240 52.2 11400 3900 526 106 <40 

-------- 

Sanple Interval>*>>> (7 - 9) (5.5-7.5) (9 * II) (4 - 6) 

Fuel Oil Fingerprint gasoline WA none MA K, D gasoline 

-------- 

0 = diesel oil 

K = kerosene 

MA = not analyzed 

TPH= total petroleum hydrocarbons 

Notes: 

* OBG-1 to DBG-6 were collected in December 1989; OBG-7 to DBG-9 uere collected in June 1990 

l The samples uere collected from the interval with the highest organic vapor concentration 

(determined with a photoionizer) 

* DBG-3 uas not sampled since the photoionizer did not detect organic vapors in this boring. 

l Fuel oil fingerprints were performed on oil-saturatedsoil, if any 

11400 



‘1 ‘I t 

CB-IA 
H+**C****t* 

II/89 12/89 

Chemical (ppb) 
****a**** 

BeflZefM! 

ButylbenteneS (total) 

Ethylbenzene . . 

TOluent 

1,3,5-THB 

Xylenas (total) 

TPH (ppn) 

Fuel Oil Fingerprint 

Sheen 

Odor 

17 40 

eo.5 *0.5 

eo.5 1 

18 41 

eo.5 co.5 

2 6 

*I.0 19.2 

MA 

J 

TABLE 4 

CATCHBASIN SAMPLING RESULTS 

CB-18 CB-4 
****t******* *a********** 

II/89 12/89 II/89 12/89 

4850 800 

830 72 

qo.5 308 

3680 661 

351 58 

850 185 

3.2 21.8 

WA 

slight 

strong 

, 

G - gasoline 

K = kerosene 

D = diesel fuel 

TtlB = Trimethylbentene 

TPH = Totat petrolem hydrocarbons 

20 107 

eo.5 eO.5 

<o.s 2 

eo.5 99 

so.5 7 

3 18 

4.0 4.9 

GAD 

slight 

none 

CB-5 CB-7 Outfall-1 
l *********** ************ ********* Maximus 

II/89 12/89 11/89 12/89 l/8/90 COIIC. 

52 95 x0.5 eD.5 <0.5 4850 

17 x0.5 eO.5 qD.5 so.5 830 

qo.5 4 so.5 so.5 so.5 308 

16 99 ~0.5 aO.5 <0.5 3680 

8 8 so.5 so.5 *0.5 351 

18 19 x0.5 eo.5 so.5 850 

cl.0 <I <I.0 8 <I.0 21.8 

MA MA MA 

slight none 

none none 

Notes: * CB-2, CB-3, and CB-6 nere not sampled in II/89 or 12/89 

* FOFP test on CB-4 uas conducted in January 1990 

l Both sampling dates represent dry ueather conditions 

* Samples analyzed for volatile organic9 by EPA Method 503, TPH by IR 
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TABLE 5 

SUMMARY OF CHEMICALS DETECTED IN ENVIRONMENTAL- MEDIA 

Air 

Chemical 
***+c**** 

(#m) Cppb) Cppb) 

Benzene 0.006 43995 32270 

Bromobenrene MA 5 MA 

Butylbenzenes (total) NA 5950 MA 

2-Chlorotoluene MA 140 MA 

1,3-Dichtorobenzene MA 1600 x2.0 

Ethylbenzene 0.001 110100 39705 

Hexachlorobutadiene MA 2680 MA 

Napthalene WA 400 #A 

N-Propylbenzene IA 6250 WA 

Toluene 0.011 100570 71235 

Trimethylbenzenes (total) MA 21720 MA 

Xylems (total) 0.003 52260 147100 

TPH Qqxn) MA 5090 11400 21.8 

Ground 

uater 

Soil Catch 

Basin 

(ppb) 
4850 

9.5 

830 

<0*5 

so.5 

308 

~0.5 

co.5 

co.5 

351 

850 

MA = not analyzed 

TMB = Trimethyibenzene 

TPH = Total petroleun hydrocarbons 

Note: The msximm concentrations detected in each matrix are shonn. 



TABLE 6 

b-3 

k 
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CHEMICAL RELEASE SOURCES 

Receiving Release 

Uediun Mechanism 

Release Source 

Air 

Surface water * 

Ground water 

Volatilization 

Surface runoff 

Leaching 

Leeching 

uastes 

Uastes 

Contaminated soil 

Soil Uastes 

* catchbasin system 



TABLE 7 

SUMMARY OF PHYSICAL AND ENVIRONMENTAL FATE DATA 

FOR CHEMICALS OF POTENTIAL CONCERN 

Yater Henry's 

Solubil- Lau Vepor Fish Half-life 

Koc Log ity Constant Pressure BCF (days) in 

<ml/g) Kow (mg/l) (etm*nWnolol UIIII Hg) (I/kg) surface uater Source 

Benzene 

Bromobenzene 

Butyt benzenes 

2-Chlorotoluene 

1,3-Dichlorobenzene 

Ethylbenzene 

Hexachtorobutadiene 

Napthatene 

N-propylbenzene 

Totuene 

Trimethylbenzenes 

xyhes 

83 

370 3.42 

1700 3.60 

1100 3.15 

29000 4.78 

933 3.29 

300 2.73 

240 3.26 198 7.04E-03 

2.12 1750 

3.07 360 

89 

123 

152 

0.15 

31.7 

60 

535 

5.59E-03 

6.7OE-03 

3.59E-03 

6.43E-03 

4.57E+DO 

4.60E-04 

6.37E-03 

9.52E+Ol 

l.OOE+Dl 

5.70E+OO 

3.6OE+DO 

228E+oo 

7.0DE+OO 

2.DOE+OO 

8.7OE-02 

2.8lE+Dl 

l&E+00 

l.DOE+OO 

5.2 1.00 - 6.00 EPA 

HSDB 

HSDB 

234 12 HSDB 

56 EPA 

37.5 1.50 - 7.50 EPA 

2.8 29.00 - 2300.00 EPA 

EPA 

HSDB 

10.7 0.17 EPA 

HSDB 

1.50 - 9.00 EPA 

MA = not available 

PERS = persistent 

Sources: EPA = Wiperfund Public Health Evaluation Mawatw. United States Envirorwntal Protection 

Agency. Office of Emergency and Remedial Response. EPA/540/?-86/06D. October 1986. 

HSDB = Hazardous Substances Database. August 1990. 

,- 



TABLE 8 

PDTENTIAL MIGRATIDN PATHWAYS 

AND EXPOSURE WINTS 

Release Release 

Source Mechanism 

Transport 

Medim 

Exposure 

Point 

uastes 

wastes 

voletilization 

volatilization 

air 
air 

on-site air 

off-site air 

contaminated GU GlJ seepage su catchbasin system 

contaminated SW surface runoff su Themes River 

contaminated soil surface rmoff su catchbasin system 

uastes 

uastes 

leaching 

leaching 

Gu 

Gu 

on-site wells 

off-site wells 

uastes leaching soil on-site 
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TABLE 9 

- POTENTIAL EXPOSURE ROUTES 

AND EXPOSURE PATHUAYS 

Exposure Mediun Exposure 

Exposure Route Point 

Current 

Conplete/ 

Inconplete 

Future 

Cosplete/ 

Incunplete 

on-site 

off-site 

complete 

incomplete 

conplete 

inconplete 
,- 

Surface Uater 
-----y.w-------- 

Ing, derm catchbasin system incuiplete inconplete 

Ing, derm, fish Thames River inconplete incomplete 

I+--- 

Iu 

#A+-. 

P-. 

*L 

Ground Uater 
-----~~~-~~~~~~ 

Ing, inh, derm on-site uells 
Ing, inh, derm off-site uells 

inccnplete incaplete 

incomplete incunplete 

Soil 
-----e---mmw-ee 

Iw, chin on-site incomplete incomplete 

Ing,derm off-site incomplete incouplete 

Ing = ingestion, Inh = inhalation, Derm = derfnal contact 
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FROH: ENS BAU?'IIS Z 

DATE: 18 OCT 1989 

Subj: CONTRACT N62472-88-C-3528 REPLACE FUEL OIL STORAGE TANKS, t?AVA.L 
SUBKARINE BASE NEW LONDON, GROTON, CT 

1. On 10 October 1989 gasoline was discovered in stoti sewers adjacent to the 
Naval Exchange Gas Station, building 428. Under subj,e$t contract Valley View 
Enterprises, Inc replaced two steel underground gasoline storage tanks and 
piping from the tanks to the three islands closest to building...:The piping 
between the third and fourth,. and between the fourth and fifth islands was not 
excavated or affected under subject-contract. 

2. .The steel tank closest to the building is filled with Unleaded Supreme-. 
Gasoline. The other steel tank is filled with Unleaded Plus Gasoline. The 
fiberglass tank which was existing at the time of this contract, is filled 
with Regular Unleaded Gasoline. The island closest to the building serves 
Regular Unleaded Gasoline. All piping from a previously existing tee in the 
vicinity of the fiberglass tank to the crash valve at the bottom of the pumps 
was replaced under subject contract. The second island from the building 
serves Unleaded Plus gas_qline. All piping from the tank up to and including 
the crash valves was replaced under subject contract. The third island serves 
unleaded Supreme Gasoline. All piping from the tank to the crash valve at the 
dispenser was put in under subject contract. The fourth and fifth islands 
serve Regular Unleaded Gasoline. All piping for these dispensers was existing 
and not affected by subject contract. The second island (the Plus island) is 
the only island where the crash valves were installed by Valley View (one was 
broken by Valley View during demolition, the other was missing.) 

3. To-find where the gas in the sewer system was originating an emergency 
informal contract was awarded to Pasquallini to test the tanks and piping. In 
the morning of 11 October 1989 when C.P. Utilities, Pasquallini's 
subcontractor, began hydrostatic testing of the tank and piping systems, they 
discovered a significant leak in the crash valve in the south dispenser pump 
on the second island from building 428. When the crash valve was closed, gas 
was leaking out at approximately 2-4 ounces per minute. Ensign Baumis called 
Rick Carter of Valley View to replace the crash valve under warranty. By 
6:30pm, 11 October 1989 the valve was replaced by Nutmeg Mechanical, Valley 
View's subcontractor. 

4. This removed crash valve was one installed by Valley View Enterprises 
under the contract because the existing crash valve was broken during 
demolition. The day before the gas station reopened, approximately 21 
February 1989, Meter and Tank, the contractor who services the gas station, 
was called to calibrate the pumps. During calibration Meter and Tank 
discovered that the crash valve at the south pump on the second island was not 
operating correctly. It was not allowing gas to flow through the valve while 
it was in the open position. Nutmeg, Valley View's subcontractor replaced the 
valve on 21 or 22 February 1989. It seemed to operate correctly; it allowed 
gas to be pumped through the dispenser and closed when it was actuated $0 do 
so. When the dispenser cover was replaced, no leak was noticed. 



, . 
4. Everett from Nutmeg Mechanical kept the crash valve he removed on 11 
October 1989 because he noticed a crack in the housing of the valve. The 
crack was in the upper half of the valve housing, above the diaphram that is 
to stop gas flow to the dispenser in the event the dispenser is knocked over. 

5. The testing performed by C.P. Utilities on 11 and 12 October 1989 shows 
that neither the newly installed steel tanks, nor the existing fiberglass tank 
are leaking. The Regular Unleaded piping, part of which was existing, part of 
which was neti, is not leaking. The piping for the Unleaded Plus Gasoline, all 
new piping, is also not leaking. +.: 

6. The Unleaded Supreme piping did not pass the test on 11 October 1989. A 
section of Supreme piping was extended, at time of installation, to the first 
island in case a switchover to Supreme was ever desired. This capped vertical 
pipe appeared to be leaking slightly; the top of the pipe was wet with 
gasoline. On 13 October 1989 Valley View was called, and the cap was replaced 
by Valley View with a bleeder valve. The bleeder allows air in the system to 
be released since air in the system would produce erroneous results. C. P. 
Utilities retested the Supreme piping the afternoon of 13 October 1989 and 
found no leaks. 

7. On 16 October 1989 the Office of Counsel was sent a draft of a letter 
informing Valley View of the facts of the gas leak situation. The advice from 
Dave Petrone was to not send any letter to the contractor until the Government 
decided on whether or not to pursue liability. He was in contact with the- 
Subase JAG and NDIV Environmental. He said a decision regarding liability 
would be made within the next few days. 
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Summary 

,- 

- 

Benzene is an important industrial solvent and chemical 
intermediate. It is rather volatile, and atmospheric photooxi- 
dation is probably an important fate process. Benzene is a 
known human carcinogen, causing leukemia in exposed individuals. 
It also adversely affects the hematopoietic system. Benzene 
has been shown to be fetotoxic and to cause embryolethality 
in experimental animals. Exposure to high concentrations of 
benzene in the air causes central nervous system depression 
and cardiovascular effects, and dermal exposure may cause derma- 
titis. The EPA Ambient Water Quality Criterion for the protec- 
tiog of human health corresponding to an excess cancer risk of 
10 is 0.66 ug/liter. 

CAS. Number: 71-43-2 

IUPAC Name: Benzene 

Chemical Formula: C6H6 

Chemical and Physical Properties 

Molecular Weight: 78.12 
. 

Boiling Point: 80.1°C 

Melting Point: 5.56*C 

Specific Gravity: 0.879 at 20°C 

Splubility in Water: 1,780 mg/liter at 25*C 

Solubility in Organics: Miscible with ethanol, ether, acetic 
acid, acetone, chloroform, carbon 
disulfide, and carbon tetrachloride 

Log Octanol/Water Partition Coefficient: 1.95-2.13 

C Vapor Pressure: 75 mm Hg at 20°C 

Vapor Density: 2.77 

- Flash Point: -ll.lOC 

Benzene 
.Pa e 1 
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Transport and Fate 

Volatilization appears to be the major transport process 
of benzene from surface waters to the ambient air, and atmos- 
pheric transport of benzene readily occurs. Although direct 
oxidation of benzene in environmental waters is unlikely, cloud 
chamber data indicate that it may be photooxidized rapidly 
in the atmosphere. Inasmuch as volatilization is likely to 
be the main transport process accounting for the removal of 
benzene from water, the atmospheric destruction of benzene 
is probably the most likely fate process. Values for benzene's 
log octanol/water partition coefficient indicate that adsorption 
onto organic material may be significant under conditions of 
constant exposure. Sorption processes are likely removal mecha- 
nisms in both surface-water and groundwater. Although the 
bioaccumulation potential for benzene appears to be low, gradual 
biodegradation by a variety of microorganisms probably occurs. 
The rate of benzene biodegradation may be enhanced by the pre- 
sence of other hydrocarbons. 

C 

.- 
-c 
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Health Effects 

Benzene is .a recognized human carcinogen. Several epidemio- 
logic studies provide sufficient evidence of a causal relation- , 
ship between benzene exposure and leukemia in humans. Benzene 
is also a known inducer'of aplastic anemia in humans, with 
a latent period of up to ten years. It also produces leukopenia 
and thrombocytopenia, which.may progress to pancytopenia. 
Similar adverse effects on the blood cell producing system occur 
in animals exposed to benzene. In both humans and animals, 
benzene exposure is associated with chromosomal damage, although 
it is not mutagenic in microorganisms. Benzene was fetotoxic 
and caused embryolethality in experimental animal. . 

Exposure to very high concentrations of benTen! [about 
20,000 ppm (66,000 mg/m ) in air] can be fatal within minutes. 
The prominent signs are central nervous system depression and 
convulsions, with death usually following as a consequence of 
cardiovascular collapse. Milder exposures can produce vertigo, 
drowsiness, headache, nausea, and eventually unconsciousness 
if exposure continues. Deaths from cardiac sensitization and 
cardiac arrhythmias have also been reported after exposure to 
unknown concentrations. Although most benzene hazards are 
associated with inhalation exposure0 dermal absorption of liquid 
benzene may occur, and prolonged or repeated skin contact may 
produce blistering, erythema, and a dry, scaly dermatitis. 

Benzene 
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Toxicity to Wildlife and Domestic Animals 

and v~~~e~~~! 
values- for benzene in a variety of invertebrate 

e freshwater aquatic species range from 5,300 ug/liter 
to 386,000 pg/liter. However, only values for the rainbow 
trout (5,300 pg/liter) were obtained from a flow through test 
and were based on measured concentrations. Results based on 
unmeasured concentrations in static tests are likely to under- 
estimate toxicity for relatively volatile compounds like benzene. 
A chronic test with Daphnia magna was incomplete, with no adverse 
effects observed at test concentrations as high as 98,000 pg/liter. 

For saltwater species, acute values for one fish and five 
invertebrate species range from 10,900 pg/liter to 924,000 ug/liter. 
Freshwater and saltwater plant species that have been studied 
exhibit toxic effects at benzene concentrations ranging from 
20,000 ug/liter to 525,000 pg/liter. 

Regulations. and Standards 

Ambient Water Quality Criteria (USEPA): 

Aquatic Life 

The available data are not adequate for est ,abl .ishing criteria. 
However, EPA did report the lowest concentr ati ons of benzene 
known to cause toxic effects in aquatic org ani sms. 

Freshwater 

Acute toxicity: 5,300 j.ig/liter w 
Chronic toxicity: No available data 

Saltwater 

Acute toxicity: 5,100 ug/liter 
Chronic toxicity: No available data 

Human Health 

Estimates of the carcinogenic risks associated with lifetime 
exposure to various concentrations of benzene in water 
are: 

Risk 
-5 

$6 
loo7 

Benzene 
Page 3 
October 1985 

Concentration 

6.6 pg/liter 
0.66 ug/liter 
0.066 pg/liter 

. 

. 



CAG Unit Risk (US,EPA): 5.2x10-2 (w/ks/dW'l 

OS-HA Setandards: 30 mg/m3 TWA 
75 mg/m3 Ceiling Level 
150 mg/m3/10 min Peak Concentration 

ACGIH Threshold Limit Values: Suspectsd human carcinogen 
c- 30 mg/m3 TWA 

.-- 75 mg/m S-TEL 
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Printed August 8, 1990 

1 - HSDB 
HAZARDOUS SUBSTANCES 47 
ATABANK NUMBER 

LAST REVISION DATE 890505 
NAME OF SUBSTANCE BROMOBENZENE 
CAS REGISTRY NUMBER 108-86-l 
sY-NoNYMs BENZENE, BROMO- **PEER REVIEWED** 
SYNONYMS MONOBROMOBENZENE **PEER REVIEWED** 
SYNONYMS NCIC55492 **PEER REVIEWED** 
SYNONYMS PHEN-YL BROMIDE **PEER REVIEWED** 
MOLECULAR FORMULA C6-H5-Br **QC REVIEWED** 
WISWESSER LINE NOTATION ER **PEER REVIEWED** 
RTECS NUMBER NIOSH/CY9000000 
METHODS OF MANUFACTURING 
PRESENCE OF 

REACTION OF BROMINE AND BENZENE IN THE 

IRON [SRI ] **PEER REVIEWED** 
METHODS OF MANUFACIURING PREPD INDUSTRIALLY BY ACTION OF BROMIDE 
ON BENZENE 

IN PRESENCE OF IRON POWDER: GATTERMANN-WIELAND, 
PRAXIS DES ORGANISCHEN CHEMIKERS (DE GRUYTER, 
BERLIN, 4OTI-I ED, 1961) 95; ALTERNATE PROCEDURE 
USING PYRIDENE AS HALOGEN CARRIER: AI VOGEL, 
PRACTICAL ORG CHEM (LONGMANS, LONDON, 3RD ED, 
1959) 535. Frye Merck Index. 9th ed. Rahway, New 
Jersey: Merck & Co., Inc., 1976. , p. 1811 **QC 
REVIEWED** 

FORMULATIONS/PREPARATIONS GRADES: TECHNICAL; PURE. [Hawley, G.G. The 
Condensed Chemical Dictionary. 9th ed. New York: 
Van Nostrand Reinhold Co., 1977. , p. 1251 **QC 
REVIEWED** 

MAJOR USES 
MAJOR USES 

SOLVENT, CHEM IN-I’ [SRI ] **PEER REVIEWED** 
IN ORG SYNTHESIS, ESP TO MARE PHENYL MAGNESIUM 

BROMIDE; AS ADDITIVE TO MOTOR OILS; AS SOLVENT, 
ESP FOR CRYSTALLIZATIONS ON A LARGE SCALE & WHERE 

A HEAVY LIQ IS DESIRABLE [The Merck Index. 9th ed. 
Rahway, New Jersey: Merck & Co., Inc., 1976. , p. 
1811 **PEER REVIEWED** 

MAJOR USES MOTOR FUELS; TOP-CYLINDER COMPD [Hawley, G.G. The 
Condensed Chemical Dictionary. 9th ed. New York: 
Van Nostrand Reinhold Co., 1977. , p. 1251 **PEER 
REVIEWED** 

COLOR/FORM MOBILE LIQUID me Merck Index. 9th ed. Rahway, 
New Jersey: Merck & Co., Inc., 1976. , p. 1811 
**PEER REVIEWED** 

COLOR/FORM COLORLESS [U.S. Coast Guard, Department of 
Transportation. CHRIS - Hazardous Chemical Data. 
Manual Two. Washington, DC: U.S. Government 
Printing Office, Oct., 1978. ] **PEER REVIEWED** 



ODOR AROMATIC ODOR me Merck Index. 9th ed. Rahway, 
New Jersey: Merck & Co., Inc., 1976. , p. 1811 
**QC REVIEWED** 

BOILING POINT 156.2 DEG C @ 760 MM HG me Merck Index. 9th ed. 
Rahway, New Jersey: Merck & Co., Inc., 1976. , p. 
1811 **PEER REVIEWED** 

MELTING POINT -30.6 DEG C (SOLIDIFIES) me Merck Index. 9th ed. 
Rahway, New Jersey: Merck & Co., Inc., 1976. , p. 
1811 **PEER REVIEWED** 

MOLECULAR WEIGHT 157.02 me Merck Index. 9th ed. Rahway, New 
Jersey: Merck & Co., Inc., 1976. , p. 1811 **PEER 
REVIEWED** 

CRITICAL TEMPERATURE & CRITICAL TEMP 397 DEG C; CRITICAL PRESSURE 
33,912 
PRESSURE MM HG (44.6 ATM) Frye Merck Index. 9th ed. Rahway, 

New Jersey: Merck & Co., Inc., 1976. , p. 1811 
**QC REVIEWED** 

DENSITY/SPECIFIC GRAVITY @ 10 DEG C/4 DEG C: 1.5083; @ 15 DEG C/4 DEG C: 
1.5017; @ 20 DEG C/4 DEG C: 1.4952; @ 30 DEG C/4 
DEG C: 1.4815; @ 71 DEG C/4 DEG C: 1.426; @ 0 DEG 
C/4 DEG C: 1.5220 [The Merck Index. 9th ed. 
Rahway, New Jersey: Merck & Co., Inc., 1976. , p. 
1811 **QC REVIEWED** 

HEAT OF COMBUSTION -8,510 BTU/LB= -4,730 CAL/G= -198X10+5 JOULES/KG 
V.S. Coast Guard, Department of Transportation. 
CHRIS - Hazardous Chemical Data. Manual Two. 
Washington, DC: U.S. Government Printing Office, 
Oct., 1978. ] **QC REVIEWED** 

HEAT OF VAPORIZATIO 104 BTU/LB= 58 CAL/G= 2.4X10+5 JOULES/KG P.S. 
Coast Guard, Department of Transportation. CHRIS - 
Hazardous Chemical Data. Manual Two. Washington, 
DC: U.S. Government Printing Office, Oct., 1978. ] 
**QC REVIEWED** 

OCIANOL/WATER PARTITION 1175:l VALKOWSKY SH ETAL, IND AND ENG CHEM 
COEFFICIENT FUNDAMENTALS 18: 351 (1979)] **QC REVIEWED** 

soLUBILITIEs MISCIBLE WITH CHLOROFORM, BENZENE, PETROLEUM 
HYDROCARBONS; SOL IN ALCOHOL (10.4 G/100 G @ 25 
DEG C), IN ETHER (71.3 G/100 G @ 25 DEG C) me 
Merck Index. 9th ed. Rahway, New Jersey: Merck & 
Co., Inc., 1976. , p. 181] **PEER REVIEWED** 

soLUBILITIEs SOL IN CARBON TETRACHLORIDE Feast, R.C. (ed.). 
Handbook of Chemistry and Physics. 60th ed. Boca 
Raton, Florida: CRC Press Inc., 1979. C-1491 
**PEER REVIEWED** 

soLUBILITIEs 0.3597 G/L OF WATER @ 25 DEG C VALKOWSKY SH ET 
AL, IND AND ENG CHEM FUNDAMENTALS 18: 351 (1979)] 
**PEER REVIEWED** 

VAPOR DENSITY 5.41 (AIR = 1) [The Merck Index. 9th ed. Rahway, 
New Jersey: Merck & Co., Inc., 1976. , p. 1811 
**QC REVIEWED** 



. 

VAPOR PRESSURE 10 MM HG @ 40 DEG C [Sax, N.I. Dangerous 
Properties of Industrial MateriaIs. 5th ed. New 
York: Van Nostrand Rheinhold, 1979. , p. 4321 
**PEER REVIEWED** 

vIscosITY -1.124 CP @ 20 DEG C [The Merck Index. 9th ed. 
Rahway, New Jersey: Merck & Co., Inc., 1976. , p. - 
1811 **QC REVIEWED** 

OTHER CHEMICAL/PHYSICAL HEAT OF MELTING 16.186 CAL/G @ 15 DEG C; 
SPECIFIC 
PROPERTIES HEAT @ 26.84 DEG C: 0.2368 [The Merck Index. 9th 

ed. Rahway, New Jersey: Merck & Co., Inc., 1976. , 
ps 1811 **QC REVIEWED** 

OTHER CHEMICAL/PHYSICAL WT/GAL 12.51 LB IHawley, G.G. The Condensed 
PROPERTIES Chemical Dictionary. 9th ed. New York: Van 

Nostrand Reinhold Co., 1977. , p. 1251 **QC 
REVIEWED** 

OTHER CHEMICAL/PHYSICAL LIQUID-WATER INTERFACIAL TENSION: (EST) 30 
PROPERTIES DYNES/= 0.030 NEWTONS/M @ 20 DEG C V.S. Coast 

Guard, Department of Transportation. CHRIS - 
*... Hazardous Chemical Data. Manual Two. Washington, 

DC: U.S. Government Printing Office, Oct., 1978. ] 
**QC REVIEWED** 

NFPA HAZARD HEALTH 2: 2= MATERIALS HAZARDOUS TO 
HEALTH, BUT CLASSIFICATION AREAS MAY BE 
ENTERED FREELY WITH FULL-FACED MASK 
SELF-CONTAINED BREATHING APPARATUS WHICH 
PROVIDES EYE PROTECTION. FationaI Fire Protection 

Association. Fire Protection Guide on Hazardous 
Materials. 7th ed. Boston, Mass.: National Fire 
Protection Association, 1978.32.5M-373 **QC 
REVIEWED** 

NFPA HAZARD FLAMMABILITY 2; 2= MATERIALS WHICH MUST BE 
CLASSIFICATION MODERATELY HEATED BEFORE IGNITION WILL OCCUR. 

WATER SPRAY MAY BE USED TO EXTINGUISH THE FIRE 
BECAUSE THE MATERIAL CAN BE COOLED BELOW ITS FLASH 
POINT. [National Fire Protection Association. Fire 
Protection Guide on Hazardous Materials. 7th ed. 
Boston, Mass.: National Fire Protection 
Association, 1978.325M-37] **PEER REVIEWED** 

NFPAHAZARD REACTIVITY 0: 0= MATERIALS WHICH (IN THEMSELVES) t 
CLASSIFICATION ARE NORMALLY STABLE EVEN UNDER FIRE EXPOSURE 

CONDITIONS & WHICH ARE NOT REACTIVE WITH WATER 
NORMAL FIRE FIGHTING PROCEDURE MAY BE USED. 
[National Fire Protection Association. Fire 
Protection Guide on Hazardous Materials. 7th ed. 
Boston, Mass.: National Fire Protection 
Association, 1978.325M-373 **QC REVIEWED** 

FLASH POINT 51 DEG C (123.8 DEG F) (The Merck Index. 9th ed. 
Rahway, New Jersey: Merck & Co., Inc., 1976. , p. 
1811 **PEER REVIEWED** 



AUTOIGNITION TEMPERATURE 1051 DEG F [Sax, N.I. Dangerous Properties of 
Industrial Materials. 5th ed. New York: Van 
Nostrand Rheinhold, 1979. , p. 4321 **QC 
REVIEWED** 

SKIN, EYE AND RESPIRATORY 
IRRITATIONS 

IRRITANT TO SKIN. [GosseIin, R.E., H.C. Hodge, 
R.P. Smith, and M.N. Gleason. Clinical Toxicology 

of Commercial Products. 4th ed. Baltimore: 
Williams and Wilkins, 1976. II-1141 **QC 
REVIEWED** 

PROTECTIVE EQUIPMENT & 
APRON. 

GOGGLES OR FACE SHIELD; RUBBER GLOVES & 

CLOTHING [U.S. Coast Guard, Department of Transportation. 
CHRIS - Hazardous Chemical Data. Manual Two. 
Washington, DC: U.S. Government Printing Office, 
Oct., 1978. ] **PEER REVIEWED** 

TOXIC HAZARD RATING-. 4 (?). 4 = VERY TOXIC: PROBABLE ORAL LETHAL DOSE 
(HUMAN) IS 50-500 MG/KG, BETWEEN 1 TEASPOON & 1 
OUNCE FOR 70 KG PERSON (150 LB). [Gossehn, R.E., 
H.C. Hodge, R.P. Smith, and M.N. Gleason. Clinical 

Toxicology of Commercial Products. 4th ed. 
Baltimore: Williams and Wilkins, 1976. II-1141 
**PEER REVIEWED** 

-___-s_-------------------------------------------------------------------- 
THE FOLLOWING OVERVIEW IS A SUMMARY. CONSULT THE COMPLETE 

POISINDEX (R) 
DATABASE’FOR TREATMENT PURPOSES. COPYRIGHT 1974-YEAR MICROMEDEX, 

INC. 
ALL RIGHTS RESERVED. DUPLICATION PROHIBITED. 

--__-----------_----------------------------------------------------------_ 
EMERGENCY MEDICAL 
TREATMENT 

LIFE SUPPORT: 

This overview assumes that basic life support measures have 
been instituted. 

--------------------_________l_____l____--------------------------- 
CLINICAL EFFECTS: 

SUMMARY 
o SUMMARY: It is important to remember to treat the 

patient, not his poison. Symptomatic and supportive 
care is the mainstay of therapy (Saddique et a.I, 1986). 

o An approach to an unknown poison is to: 
1. First assess the substance in question as well as the 

route of administration for potentiai toxicity 
(Nicholson, 1983). 

2. Second, support vital functions and monitor cardiac 
status, vital signs, fluid intake and output, body “. 
temperature, and determine if a Swan-Ganz catheter is 
indicated to monitor pulmonary wedge pressure 



(Nicholson, 1983). 
3. Third (oral exposures especially), prevent absorption 

by various combinations of emetics, lavage, cathartics, 
or adsorbents (Saddique et al, 1986). 

4. Appropriate laboratory tests should be ordered - 
(Nicholson, 1983). 

5. Assess the patient’s level of consciousness (Nicholson, 
1983). 

o Symptoms seen due to unknown poisons may occur to any of 
the body systems, and a thorough diagnostic evaluation 
should be performed on any patient involved in exposure 
to an unknown agent. 

---_-___-_-_------_-____________________----------------------- 
L.ABORATORy: 

o There are various laboratory tests and screens available 
for compounds and groups of compounds. In cases of 
unknown ingestion, it is important to consult a competent 
analytical chemist so that correct samples can be drawn to 
obtain the widest variety of compounds with the minimum 
number of samples. As part of the consult with the 
chemist, symptoms, and suspicions from the history should 
be discussed. In this matter the chemist can help pick 
appropriate screens and not waste time on poisons that do 
not fit the symptomatology. Blood, urine, and gastric 
contents may be potential samples and should be saved 
until after the consult with the anatical chemist. 

--___------_--------____________________------------------------------------- 
TREATMENT OVERVIEW: 

SUMMARY 
o This management is*intenhed for use in the absence of a 

specific treatment protocol for a product, drug or 
chemical. It should be used when an agent is not listed 
in the file and some guidelines may be needed for 
patient care. It may also be helpful when an 
experimental agent has been ingested and there is no 
data available on its toxicity. 

o Remember that up to 50% of all initial histories are 
incorrect and that history should be obtained from 
several individuals if possible. Important information 
to be obtained from products includes the type of 
packaging, the amount in the package, and the amount 
remaining after ingestion. 

o In first examining the patient remember to: 
1. Assess life threatening potential. 
2. Cardiopulmonary stabilization is mandatory. 
3. If the patient is comatose or seizing, dextrose, 

naloxone, and oxygen should immediately be 
administered. 
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4. Appropriate laboratory samples should be taken. 
5. Serial examinations should be performed to chart 

whether the patient is improving or deteriorating. 
ORAL EXPOSURE 

o The goal is to remove, detoxify, or prevent absorption 
of ingested substances. Which of the following measures 
is appropriate will depend somewhat on the patients 
symptomatology and the possible ingestants involved. 

o EMESIS: May be indicated in recent substantial 
ingestion unIess the patient is or could rapidly become 
obtunded, comatose or convulsing, Is most effective if 
initiated within 30 minutes. (Dose of Ipecac Syrup: 
ADULT: 30 mL; CHILD 1 to 12 years: 15 mL). 

o GASTRIC LAVAGE: May be indicated if performed soon 
after ingestion, or in patients who are comatose or at 
risk of convulsing. After control of any seizures 
present, perform gastric lavage. Protect airway by 
placement in Trendelenburg and left lateral decubitus 
position or by cuffed endotracheal intubation. Lavage 
return should approximate fluid given. 

o ACTIVATED CHARCOAL/CATHARTIC: Administer charcoal 
slurry, aqueous or mixed with saline cathartic or 
sorbitol. Usual charcoal dose: 30 to 100 g in adults 
and 15 to 30 g in children (1 to 2 g/kg in infants). 
Administer one dose of a cathartic, mixed with charcoal 
or given separately. See Section 5.3.1. for doses. 

o WHOLE GUT IAVAGE: Has been utilized as alternative 
methods for G.I. decontamination. The use of whole gut 
lavage in the management of poison patients is currently 
controversial. Potential hypertonic solutions for use 
include Colyte( R) and Golytely( R). 

o INTRAVENOUS-ENVENOMON PROCEDURES: There is little 
that can be done to eliminate exposure to toxins 
administered intravenously or by envenomation. 
Procedures such as fasciectomy and fasciotomy are 
recommended when documented pressure myolysis is 
function-threatening. 

o TREATMENT IN GENERAL 
1. Establishment of respirtion and the creation of an 

artificial airway is necessary. 
2. Treat hypotension with fluids or plasma - try to avoid 

vasopressors if possible. 
3. HYPOTENSION: Administer IV fluids and place in 

Trendelenburg position. If unresponsive to these 
measures, administer dopamine (2 to 5 mcg/kg/min) or 
norepinephrine (0.1 to 0.2 mcg/kg/min) and titrate as 
needed to desired response. 

4. Coma should be treated in an appropriate manner 
regardless of the suspected cause. Attention should be 
paid to respiration and circulation. The use of 



naloxone may be recommended if the coma is due to 
opioids or is of unknown origin. It does not cause 
respiratory paralysis. 

5. Monitory cerebral intraventricular pressure and 
restrict fluids, or administer mannitol or furosemide 
if hypotension is not induced in cases of postanoxic 
cerebral edema/hyperthermia. Corticosteroids may be of 
some use. Enhanced elimination may be done by forced 
diuresis, alkaline forced diuresis, dialysis, or 
exchange transfusion. 

INHALATION EXPOSURE 
o DECONTAMINATION: Move patient to fresh air. Monitor 

for respiratory distress; if cough or difficulty in 
breathing develops, evaluate for respiratory tract 
irritation, bronchitis, or pneumonitis. Administer 100% 
humidified supplemental oxygen with assisted ventilation 
as required. 

o Carefully observe patients with inhalation exposure for 
the development of any systemic signs or symptoms and 
administer symptomatic treatment as necessary. 

EYE EXPOSURE 
o DECONTAMINATION: Exposed eyes should be irrigated with 

copious amounts of tepid water for at least 15 minutes. 
If irritation, pain, swelling, la&nation, or 
photophobia persist, the patient should probably be seen 
in a health care facility. 

DERMAL EXPOSURE 
o DECONTAMINATION: Wash exposed area extremely thoroughly 

with soap and water. A physician may need to examine 
the area if irritation or pain persist. 

--_----___-_-L-__OI_______________II____---------------------------- 
RANGE OF TOXICITY: * 

o In many cases the amount of toxin ingested will be 
unknown, or the milligram/kilogram toxicity of the agent 
itself will be uncertain. As stated above, it is the 
patient, not the poison which should be treated in these 
cases, and until the toxic substance or the substances 
toxicity has been more accurately determined the amount 
ingested will have less relevance than the patients 
clinical condition. 

___-_---___--_---__----------------------------------------~ 
REFERENCE: [Rumack BH & Spoerke DG: POISINDEX(R) Information 
System. Micromedex Inc., Denver, CO, 1990; CCIS CD-ROM Volume 
65, edition exp September, 1990. ] **PEER REVIEWED** 

ANTIDOTE AND EMERGENCY ,ROCKY MOUNTAIN POISON CENTER IS WIDELY 
KNOWN FOR 
TREATMENT. EXPERTISE IN TREATING ACETAMINOPHEN OVERDOSE. 

FOR 
. FURTHER INFORMATION AND CONSULTATION, CALL (800) 



c- 525-5115. [CITATION ] **PEER REVIEWED** 
HUMAN TOXICITY EXCERPTS IRRITANT TO SKIN. HIGH VAPOR CONCN MAY BE 

ANESTHETIC. [Gosselin, R.E., H.C. Hodge, R.P. 
Smith, and M.N. Gleason. Clinical Toology of 

I CommerciaI Products. 4th ed. Baltimore: Williams 
and Wikins, 1976. II-1141 **PEER REVIEWED** 

HUMAN TOXICITY EXCERPTS HEPATIC CENTRI-LOBULAR NECROSIS INDUCED BY 
BROMOBENZENE IS THOUGHT TO BE CAUSED BY FORMATION 
OF BROMOBENZENE.../PRC: OXIDES & THEIR/ SUBSEQUENT 
REACTION WITH LIVER PROTEINS, TKE PRODUCTS OF 
WHICH CAN BE FOUND IN NECROTIC AREAS OF LIVER. 
me Chemical Society. Foreign Compound Metabolism 
in MammaIs Volume 3. London: The Chemical Society, 
1975. , p. 5301 **PEER REVIEWED** 

HUMAN TOXICITY EXCERPTS NO HUMAN POISONINGS ARE KNOWN, BUT AS 
WITH CARBON 

TETRACHLORIDE MAN MAY BE AN UNUSUALLY SUSCEPTIBLE 
SPECIES. [GosseIin, R.E., H.C. Hodge, R.P. Smith, 
and M.N. Gleason. Clinical Toxicology of 
Commercial Products. 4th ed. Baltimore: Williams ST--X 
and Wikins, 1976. II-1141 **PEER REVIEWED** 

HUMAN TOXICITY EXCERPTS . ..NO EVIDENCE THAT BROMOBENZENE IS 
CARCINOGENIC 

IN&IAN. wational Research Council. Drinking 
Water & Health Volume 1. Washington, DC: National 
Academy Press, 1977. , p. 6951 **PEER REVIEWED** 

NON-HUMAN TOXICITY DOGS TOLERATED ORAL...3-5 G SEVERAL DAYS 
EXCERPTS BEFORE...VOMITING, DIARRHEA & EVENTUALLY DEATH. 

RATS GIVEN 3 G/KG SHOWED TOXIC SYMPTOMS AFTER 6-10 
DAYS... WIDESPREAD HEPATIC NECROSIS NOT ONLY . 
AROUND CENTROLOBULAR VEINS BUT ALSO AROUND ALL 
TRIBUTARIES OF THE HEPATIC VEINS. LESIONS RESEMBLE 
THOSE.../OF/ THIOACETAMIDE & TANNIC ACID. 
[GosseIin, R.E., H.C. Hodge, R.P. Smith, and M.N. 
Gleason. Clinical Toxicology of Commercial 
Products. 4th ed. Baltimore: Williams and Wikins, 
1976. II-1141 **PEER REVIEWED** 

NON-HUMAN TOXICITY . ..IN AN INHALATION STUDY IN RATS, 
F--a BROMOBENZENE 

EXCERPTS WAS ADMIN DAILY FOR 4-HR PERIOD @ 3 UG/CU M, 
WITHOUT TOXIC EFFECTS; 20 UG/CU M WAS A 
DEFINITE-EFFECT DOSAGE IN SIMILAR TESTS... 
BROMOBENZENE WAS NOT MUTAGENIC IN 
SALMONELLA/MICROSOME TEST... THERE IS NO EVIDENCE 
THAT BROMOBENZENE IS CARCINOGENIC IN ANIMALS... 
PationaI Research Council. Drinking Water & 
Health Volume 1. Washington, DC: National Academy 
Press, 1977. , p. 6951 **PEER REVIEWED** 

I”- NON-HUMAN TOXICITY REPEATED EXPOSURE OF RATS TO...250 MG/CU M 
CAUSED 



EXCERPTS NERVOUS SYSTEM DISORDERS &... (NEUTROPHIL 
LEUKOPENIA & LYMPHOPENIA). . ..EXPOSED TO...20 
MG/CU M...FOR 4.5 MO...ARRESTED 
GROWTH...INHIBITION OF NERVOUS SYSTEM, DISORDERS 
OF LIVER FUNCTION & REDN OF SULFHYDRYL GROUPS IN 
SERUM & LIVER HOMOGENATE.../& IN/ SERUM ALBUMIN 
CONCN. [International Labour Office. Encyclopedia 
of Occupational Health and Safety. Volumes I and 
II. New York: McGraw-Hill Book Co., 1971. , p. 
2121 **PEER REVIEWED** 

NON-HUMAN TOXICITY TIME COURSE & ACINAR DISTRIBUTION OF 
EXCERPTS BROMOBENZENE-INDUCED HEPATIC NECROSIS: LIGHT & 

ELECTRON MICROSCOPY IN RAT. ZONE 3 SHOWED 
CONFORMATIONAL CHANGES IN SMOOTH ENDOPLASMIC 
RETICULUM 6 HR AFTER ADMXN, & HEPATOCYTE 
CYTOPLASMIC VACUOLAR DEGENERATION & NECROSIS @ 48 
HR. [MILLER DL ET AL; BROMOBENZENE-INDUCED ZONAL 
NECROSIS IN THE HEPATIC ACINUS; EXP MOL PATHOL 
29(3) 358 (1978)] **PEER REVIEWED** 

NON-HUMAN TOXICITY IN ISOLATED RAT HEPATOCYTES BROMOBENZENE 
METAB LED 
EXCERPTS TO GSH DEPLETION, PROGRESSIVE DECR IN COENZYME A 

& 
MCOTINAMJDE N-UCLEOTIDE LEVELS & MODERATE INCR IN 
FORMATION OF METABOLITES COVALENTLY BOUND TO 
PROTEIN. [THOR H ET AL, METABOLIC ACTIVATION AND 
HEPATOTOXICITY: TOXICITY OF BROMOBENZENE IN 
HEPATOCYTES ISOLATED FROM PHENOBARBITAL- AND 
DIETHYLMALEATE-TREATED RATS; ARCH BIOCHEM BIOPHYS 
188(l) 122 (1978)] **PEER REVIEWED** 

NON-KUMAN TOXICITY BROMOBENZENE AT A DOSE OF 5.0 MMOL/KG, IP, 
INCR 
EXCERPTS BILE DUCT-PANCREATIC FLUID FLOW AND DECR ITS 

PROTEIN CONCN 24 HR AFTER TREATMENT OF RATS. PANG 
KH ET AL; INCREASED BILE DUCT-PANCREATIC FLUID 
FLOW IN BENZENE AND HALOGENATED BENZENE-TREATED 
RATS; TOXICOL APPL PHARMACOL 47(3) 505 (1979)] 
**PEER REVIEWED** 

NON-HUMAN TOXICITY THE HEPATOTOXIC EFFECT OF BROMOBENZENE AS 
EXCERPTS DETERMINED BY SERUM ENZYME ACTIVITY WAS 

INVESTIGATED IN NORMALLY FED AND 24-HR FASTED . 
MICE. FASTING ENHANCED SERUM ENZYME ELEVATIONS. 
[STRUBELT 0 ET AL, INFLUENCE OF FASTJNG ON THE 
SUSCEPTIBILITY OF MICE TO HEPATOTOXIC INJURY, 
TOXICOL APPL PHARMACOL 60( 1) 66 (1981)] **PEER 
REVIEWED** 

NON-KUMAN TOXICJTY IN RATS, IP ADMIN OF BROMOBENZENE DECR 
GLUTATHIONE 
EXCERPTS LEVELS IN LIVER AND KIDNEY BEFORE DOUBLING THE 

METALLOTHIONEIN CONCN IN THE LIVER AND INCR THAT 



C 
IN KJDNEYS BY 40% STARTING FROM 6 HR AFTER ADMIN. 
[WONG K-L, KLAASSEN CD; RELATIONSHIP BETWEEN LIVER 
AND KIDNEY LEVELS OF GLUTATHIONE AND 
METALLOTHIONEIN IN RATS; TOXICOLOGY 19(l) 39 
(1981)j **PEER REVIEWED** 

NON-HUMAN TOXICITY 
BROMOBENZENE 

AFTER ORAL ADMTN OF 1.5 OR 3.0 G/KG 

EXCERPTS m HAMSTERSYA DECR OF AMINOPY~ N-DEMETHYLASE 
AS WELL AS AN INCR OF HYDROPEROXIDE FORMATION 
OCCURRED. AT 3.0 G/KG, MOST MIXED-FUNCTION OXIDASE 
WAS INHIBITED WlTH THE EXCEPTION OF KETAMINE 
N-DEMETHYLASE, METHYLAYAPANINE 0-DEMETHYLASE, AND 
COUMARIN 7HYDROXYLASE. LIPOPEROXIDAON WAS 
REDUCED. [MAYER DG, BEYHL FE; STUDIES ON LIVER 
TOMCANTS: INFLUENCE OF BROMOBENZENE ON HEPATIC 
MICROSOMAL DRUG-METABOLIZING ENZYMES IN THE 
HAMSTER; TOXICOL LE’TT 16( l-2) 89 (1983)] **PEER 
REVIEWED** 

WATER CONCENTRATIONS DURING CHLORINATION WATER TREATMENT, 
BROMOBENZENE CAN BE FORMED IN SMALL 
QUANTITIES.../HAS BEEN/ FOUND IN FINISHED 
WATER IN LOWER MISSISSIPPI RIVER AREA... 
[National Research Council. Drinking Water 

& Health Volume 1. Washington, DC: National 
Academy Press, 1977. , p. 6931 **PEER REVIEWED** 



T-Butylbenzene 



- HSDB 

i&N -5315 

DATE; 891120 
UPDT - Complete Update on 11/20/89, 6 fields added/edited/deleted. 
UPDT - Complete Update on 01/14/&5 
RLEN-8212 
NAME - T-BUTYLBm 
RN -984x-6 
SY - (l,l-DIMEI’HYLEIHYL)BENZENE **PEER v** 
SY - 2-METHYI/2-PHENYLPROPANE **PEER REVIEWED** 
SY - BENZENE, (l,l-DIMET’HYLET’HYL)- **PEER REVIEWED** 

z 
- BENZENE, TERT-BU-IYG *‘PEER REVIEWED** 
- DIMEl-HYLEZTIYLBENZENE{ “PEER REVIEWED*’ 

SY - PHENYLTRIMmMETHA#E “PEER REVIEWED*’ 
SY - PSEUDOBUTYLBENZENE **PEER REVIFWED*’ 

: 
- TERT-BU7.YLBENZENE **PEER REVIEWED** 
- TRIMEIHnPHENYLMEI’HANE **PEER REVIEWED** 
- ClC-H14 **PEER REVIEWED** 

EN - 1X1&l&R ‘*PEER REXEWED- 
RTEC - MOSH/CY9120000 
MMFG - PREPD FROM BENZENE, ISOBUTYL CHLORIDE AND AL.CT.3 KONOWALOW, BULL SOC 

CHIM [3]16 865 (18%); SHOESMITH, MACKIE, J CHEM SOC 2336 (1928); FROM 

ISOBU’IYL ALCOHOL AND BENZENE BY TREATMENT WITH FUMING SULFURIC ACID: 
MEYER, BERNHAUEK MONATSH 53: 727 (1929)... WRCK INDEX 9TI-l ED 1976, 
p. 1981 “PEER REVIEWED** 

MMFG - . ..BY DECARBONYIATION OF BEIZA-PHENYLISOVALEREHYDE IN PRESENCE OF 
PD/C CATALYST; WILT, ABEGG, J ORG CHEM 33: 923 (1968). SEE ALSO GROOSE, 
IPATIEFF, J AM CHEZM SOC 57: 24l5 (1935); IPATIEFF, PINES, J AM CHEM SOC 
58: 1056 (1936). [MERCK INDEX 9TH ED 1976, p. 1981 “PEER REVIEWED** 

MMFG - PROBABLY BY REACTION OF BENZENE WITH ISOBUTYL OR T-BUTYL CHLORIDE IN 
THE PRESENCE OF ALUMINUM CHLORIDE [SRI ] **PEER REVZEWED’* 

MMFG - By the action of sodium on gamma-chloro-sec-butylbenzene: Braun et al, 
Ber. 46, 1277 (1913) [MERCK INDEX 1oTH ED 1983 p.2161 l *QC REVIEWED** 

FORM - GRADES: TECHNICAL; PURE; RESEARCH. [HAWLEY. CONDENSED CHEM DICI’NRY 9TH 
ED 1977, p. 1351 **PEER REVIEWED** 

MFS - PHILLIPS PETROLEUM CO, PHILLIPS CHEM CO, SUBSID, PETROCHEMS DIV, 
BORGER, TX 79007 [SRI 1 **PEER REVIEWED** 

USE - IN ORGANIC SYNk&iIs; POLYMERIZATION SOLVENT; POLYMER LINKING AGENT 
[HAWLEY. CONDENSED CHEM DICl-NRY 9TH ED 1977, p. 1351 **PEER REVIEWED** 

USE - SOLVENT, EG, IN PRODN OF HYDROGEN PEROXIDE [SRI ] **PEER REVIEWED’* 
CPAT - ND [SRI ] **PEER REVIEWED** 
PROD - (1979) PROBABLY GREATER THAN 2.27X10+6 GRAMS [SRI ] “PEER REVIEWED** 
PROD - (1981) PROBABLY GREATER THAN 2.27X10+6 GRAMS [SRI ] *‘PEER REVIEWED** 
IMPT - (1979) 8.46X10+5 GRAMS (PRINCPL CUSTMS DISTS) [SRI ] **PEER MEWED” 
IMF’T - (1981) 4.80X10+7 GRAMS (PRINCPL CUSIMS DISTS) [SRI ] **PEER RFZVIEWED” 
EXPT - (1979) ND [SRI ] **PEER REVIEWED** 
EXPT - (1981) ND [SRI ] **PEER REVIEWED** 
COFO - LIQUID [MERCK INDEX 9TH ED 1976, p. 1981 **PEER REVIEWED** 
COFO - COLORLESS [HAWLEY. CONDENSED CHEM DICINRY 9TH ED 1977, p. 1351 **PEER 

REVIEWED’. 
BP - 1685 DEG C @ 760 MM HG [MERCK INDEX Yl’H ED 1976, p. 1981 **PEER 

REVIEWED’. 

K 
- -58.1 DEG C WRCK INDEX 9TH ED 1976, p. 1981 **PEER RFVIEWED*’ 
- 134 21 **PEER REVIEWED” 

DEN - 0.8669 @ 20 DEG C/4 DEG C [MERCK INDEX 9TH ED 1976, p. 1981 **PEER 
RlwEwED** 

SOL - INSOL IN WATER MISCIBLE WITH ALC, E?Il-IER, BENZENE @IERCK INDEX 9TH ED 
1976, p. 1981 **PEER REVIEWED** 

SOL - SOL IN ALL PROP IN ACETONE PEI-ROLEUM ETHER, CARBON -CHLORIDE 
[WEAST. HDBK CHEM & PHYS 6Cfl’H ED 1979 Cl521 “PEER REVIEWED** 

SPEC - INDEX OF REFRACI’ION: 1.49235 @ 20 DEG C/D [MERCK INDEX 9-l-H ED 1976, p. . 
1981 **PEER REVIEWED** 

SPEC - MAX ABSORPTION (HEXANE): 253 NM (LOG E- 2.2); 257 NM (LOG E= 2.3); 264 
NM (LOG E= 2.2), SHOULDER; 267 NM (LOG E= 21) [wu\sr. HDBK CHEM & PHYS 

6@I-I-I ED 1979 Gl52] **PEER RFVZEWED’* 
VAPD - 4.62 (AIR= 1) FATTY. INDUS HYG & TOX 3RD ED VOL2A,ZB,2C 1981-82, p. 

32561 “PEER REVIEWED** 
VAP - 5.7 MM HG @ 37.8 DEG C FATTY. INDUS HYG & TOX 3RD ED VOL2A,ZB,2C 

1981-82, p. 32573 **PEER m** 
OCPP - ODOROUS /MONOBUTYLBENZENES/ [p@TY. INDUS HYG & TOX 3RD ED VOL2A,2B,2C 

1981-82 , p. 33111 **PEER REVIEWED” 



OCPP - WTjVOL CONVERSION: 5.49 MG/CU M= 1PPM [PATTY. INDUS HYG & TQX 3RD ED 
VOL2A,2B,ZC 1981-82, p. 32561 **PEER REVIEWED** 

NFPA - HEALTH= 2.2= MATERIALS HAZARDOUS TO HEALTH, BUT AREAS MAY BE ENTERED 
FREELY WITH FULL-FACED MASK SELF-CONTAINED BREATHING APPARATUS WHICH 
PROVIDES EYE PROTECIION. [NFPA. FIRE PROTECT GUIDE HAZARD MATLS. 1978 
325M-411 **PEER RMFWED** 

NFPA - FLAMMABILITY= 2.2= MATERIALS WHICH MUST BE MODERATELY HEATED BEFORE 
IGNTI?ON WILL OCCUR WATER SPRAY MAY BE USED TO EXTINGUISH THE FIRE 
BECAUSE THE MATERIAL CAN BE COOLED BELOW ITS FLASH POINT. [NFPA. FIRE 
PROTEff GUIDE HAZARD MATLS. 1978 325M-413 “PEER REVEEWED** 

NFPA - REACTIVITY= 0. O= MATEFUALS WHKH (IN THEMSELVES) ARE NORMALLY STABLE 
EVEN UNDER FIRE EXPOSURE CONDITIONS AND WHICH ARE NOT REACTIVE WITH 
WATER NORMAL FIRE FIGHTING PROCEDURES MAY BE USED. [NFPA. FIRE PROTECT 
GUIDE HAZARD MATLS. 1978 32SM-Q1] *‘PEER REVIEWED** 

FLMT - 0.7%5.7% @ 100 DEG C [NFPA. FIRE PROTECT GUIDE HAZARD MATLS. 1978 
32SM413 **PEER REVIEWED** 

FLF’l- - 60 DEG C OC [NFPA. FIRE PROTECT GUIDE HAZARD 
“PEER REVIEWED** 

MATLS. 1978 32.5M-413 

AUTO - 450 DEG C [Nmk FIRE PROTECT GUIDE HAZARD MATLS. 1978 325MA13 **PEER 
REVIEWED” 

EXPL - THE TEMP RANGE FOR SMOOTH INTERACDON OF BROMOBENZENE I-BROMOBUTANE 
AND SODIUM IN ETHER TO GIVE BUTYLBENZENE IS CRITICAL BELOW 15 DEG C 
REACTION IS DELAYED BUT LATER BECOMES VIGOROUS, AND ABOVE 30 DEG C THE 
REACTION BECOMES VIOLENT. [BREI’HERICK HDBK RE4C CHEM HAZARD 2ND ED 
1979, p. 6901 **PEER REVIEWED” 

N-I-OX - IN RAT LIVER LYSOSOMES AND MITOCHONDRIA, TERT-BUTYL BENZE!NE INCREASED 
THE LIBERATION OF PROTEINS AND ACID PHOSPHATASE ACTIVITY 4AND 11 
TIMES, RESPECTIVELY, INCR THE AMT OF GLUTAMIC DEHYDROGENASE (GLU-DH) 
ACTIVITY 5 TIMES, & INHIBITED THE FORMATION OF LIPID PEROXIDES 
SIGNIFlCANTLY. [SCARAGLI GP ET AL; TOXICITY OF FOOD ADDITIVES II. 
DAMAGE OF MEMBRANES INDUCED BY MONOCYCLIC COMPOUNDS ON MITOCHONDRIA AND 
LYSOSOMES OF RAT LIVER SI’RUCI’URE-ACTION CORRELATION, BOLL SOC ITAL 
BIOL SPER Sl(22) 1702 (197.5)] “PEER REVIEWED** 

NTOX - WHEN THE EFFECT OF -PERT-BUTYLBENZENE (1 MMOL CONCNJ ON MITOCHONDRIAL 
OXIDATlON OF GLUTAMATE. SUCCINATE AND MAL4TE IN PRESENCE OF OXYGEN IN 
RAT LIVER MITOCHONDRIA k’AS STUDIED, IT REDUCED RESPIRkIlON BY 30%. 
LSCARAGLI GP ET AL: TOXICITY OF FOOD ADDITIVES: III. INHIBITION OF 
RESPIRATORY FUNCTION INDUCED BY BHA AND BHT ON MITOCHONDRIA OF RAT 
LIVER; BOLL SOC ITAL BIOL SPER 51(22) 1707 (1975)] **PEER REVIEWED** 

METB - YIELDS 2,2-DIMETHYL- 2-PHENYLEIHANOL IN RABBR CHAKR4BORTY, J & SMITH, 
JN; BIOCHEM J 102: 4% (1967). /FROM TABLE/ [GOODWIN. HDBK INTERMED 
METAB AROMAT COMPD 1976 E-27 **PEER REVIEWED** 

METB - . ../MONOBUTYLBENZENES / ARE BELIEVED TO BE READILY METABOLIZED BY SIDE 
CHAIN HYDROXYLATION AND CONJUGATION FOR URINARY EXCRETION. IpA?n. 
INDUS HYG & TOX 3RD ED VOL2A,2B,2C 1981.82 < D. 33111 **PEER REVIEWED** 

ME-I-B - FROM CULTURES OF ACHROMGBACIER !5IkkNS Ai IN THE PRESENCE OF 
TERT-BUTYLBENZENE, A DIOL WAS ISOLATED AND IDENTIFIED AS 
2,3-DIHYDRO-2,3-DIHYDROXY-TERT-BUIYLBENZENE. EVIDENCE FOR META CLEAVAGE 
OF THE AROMATIC RING AND FOR ACCUMULATION OF PIVALIC ACID IN THE 
CULTURES WAS ALSO OBTAINED. [CATEL4NI D ET AL; METABOLISM OF QUATERNARY 
CARBON COMPOUNDS: 22-DIMETHYLHEPTANE AND TERTBUTYLBENZENE; APPL 
ENVIRON MICROBIOL 34(4) 351 (19n)] **PEER REVIEWED** 

ALAB - DETERMINATION OF TERT-BUTYLBENZENE BY GAS CHROMATOGRAPHY. I-BABINA MD: 
GAS CHROMATOGRAPHIC DETERMINATION OF SOME MICRO IMPURITIES ENTERING THE 
AIR IN PRODUCTION OF SOME STYRENE CO POLYMERS; GIG TR PROF ZABOL o(3) 
55 (1979)] **PEER REVIEWED** 
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1 - HSDB 
HAZARDOUS SUBSTANCES 5291 
DATABANK NUMBER 

LAST REVISION DATE 900404 
REVIEW DATE Reviewed by SRP on 05/20/88 
NAME OF SUBSTANCE 2-CI-ILOROTOLUENE 
CAS REGISTRY NUMBER 95-49-8 
SYNONYMS 2-CHLORO-1METHYLBENZENE **PEER REVIEWED** 
SYNONYMS 2-CHLOROTOLUENE **PEER REVIEWED** 
sYNoN?-Ms 0-CHLOROTOLUENE **PEER REVIEWED** 
SYNONYMS .O-TOLYL CHLORIDE **PEER REVIEWED** 
SYNONYMS ORTHO-CHLOROTOLUENE **PEER REVIEWED** 
SYNONYMS TOLUENE, 0-CHLORO- **PEER REVIEWED** 
sYNoNYMs l-METHYL-2CHLOROBENZENE **PEER REVIEWED** 
MOLECULAR FORMULA C7-H7-Cl **PEER REVIEWED** 
OTHER MANUFACTURING MONOCHLOROTOLUENE, 60% ORTHO & 40% PARA 

ISOMERS, INFORMATION IS PRODUCED .__ COMMERCIALLY. /MONOCHLOROTOLUENE/ 
[American Conference of Governmental Industrial 
Hygienists. Documentation of the Threshold Limit . 

MAJOR USES 

Values and Biological Exposure Indices. 5th ed. 
Cincinnati, OH: , p. 1371 **PEER REVIEWED** 

SOLVENT; DYESTUFF INTERMEDIATE; IN ORG SYNTHESES 
[The Merck Index. 10th ed. Rahway, New Jersey: 
Merck Co., Inc., 1983. , p. 3061 **PEER REVIEWED** 

MAJOR USES INSECTICIDE & BACTERICIDE [JPN KOKAI TOKKYO KOHO 
PATENT NO 81 71004 (6/13/81) (HODOGAYA CHEMICAL 
CO, LTD)] **PEER REVIEWED** 

MAJOR USES DISINFECTANT FOR COCCIDIOSIS CONTROL PUNODA K, 
HIRAKOSO J; JPN KOKAI PATENT NO 73 36320 (5/29/73) 
(CHUO KAGAKU & CO)] **PEER REVIEWED** 

COLOR/FORM COLORLESS LIQUID [Sax, N.I. and R.J. Lewis, Sr. 
(eds.). Hawley’s Condensed Chemical Dictionary. 
11th ed. New York: Van Nostrand Reinhold Co., 
1987. , p. 2731 **PEER REVIEWED** 

BOILING POINT 158.97 DEG C [The Merck Index. 10th ed. Rahway, 
New Jersey: Merck Co., Inc., 1983. , p. 3061 
**PEER REVIEWED** 

MELTING POINT ‘-35.1 DEG C [weast, R.C. (ed.) Handbook of 
Chemistry and Physics, 68th ed. Boca Raton, 
Florida: CRC Press Inc., 1987-1988. C-5181 **PEER 
REVIEWED** 

MOLECULAR WEIGHT 126.6 [American Conference of Governmental 
Industrial Hygienists. Documentation of the 
Threshold Limit Values and Biological Exposure 
Indices. 5th ed. Cincinnati, OH: , p. 137 **PEER 
REVIEWED** 

DENSITY/SPECIFIC GRAVITY 1.0826 @ 20 DEG C/4 DEG C [The-Merck Index. 10th 
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ed. Rahway, New Jersey: Merck Co., Inc., 1983. , 
p. 3061 **PEER REVIEWED** 

OCTANOL/WATER PARTITION Log Kow= 3.42 pansch, C. and A. Leo. The Log P 
COEFFICIENT Database. Claremont, CA: Pomona College, June 

1984. ] **PEER REVIEWED** 
SOLUBILITIES FREELY SOL IN ALCOHOL, BENZENE, CHLOROFORM, 
ETHER <- -- 

[The Merck Index. 10th ed. Rahway, New Jersey: 
Merck Co., Inc., 1983. , p. 3061 **PEER REVIEWED** 

SOLUBILITIES SOL IN ACETONE, CARBON TETRACHLORIDE Feast, R.C. 
(ed.) Handbook of Chemistry and Physics, 68th ed. 

Boca Raton, Florida: CRC Press Inc., 1987-1988. 
C-5181 **PEER REVIEWED** 

SOLUBILITIES SolubiIity less than 10% in acetone, benzene, 
ether, alcohol [weast, R.C. and M.J. AstIe. CRC 
Handbook of Data on Organic Compounds. Volumes I 
and II. Boca Raton, FL: CRC Press Inc. 1985. V2 
3621 **PEER REVIEWED** 

soLUBILITIEs Water solubihty of 89 mg/l at 25 deg C [Hansch C, 
Leo AJ; Medchem Project Issue No. 26 Claremont, 
CA: Pomona College (1985) Lyman WJ et al; p. 5-5 
in Handbook of Chemical Property Estimation 
Methods NY: McGraw-Hill (1982)] **PEER REVIEWED** 

VAPOR PRESSURE 3.6 mm Hg at 25 deg C [Riddick JA et al; Organic 
Solvents: Physical Properties and Methods of 
Purification 4th ed NY: Wiley-Interscience p. 483 
(1986)] **PEER REVIEWED** 

HAZARDS SUMMARY The major hazards encountered in the use and 
handling of 2-chIorotoluene stem from its 
toxicologic properties and flammability. Exposure 
may occur at sites where 2-chIorotoluene is 
*manufactured or used as a pesticide, solvent, or 
intermediate in the synthesis of dyes, 
pharmaceuticals, or synthetic rubber chemicals. 
This colorless liquid may exert its strong 
irritant properties upon dermal contact or 
inhaiation. To assure protection against 
2chlorotoluene exposure a full-face mask 
self-contained breathing apparatus and protective 
clothing shouid be worn. The ACGIH recommends 
maintaining an 8-hr TLV of 50 ppm. While this 
substance must be moderately heated before 
ignition occurs, 2-chlorotoluene is nevertheless 
considered a combustion hazard. For fires 
involving 2-&lorotoluene, extinguish with 
“alcohol foam”, C02, dry chemical, or water in 
flooding quantities as fog (solid streams may be 
inefective). Flooding quantities of water should 
be applied from as far a distance as possible, to 
cool affected containers. This substance should be 
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stored away from heat or flames. Containers of 
Z-chlorotoluene may be shipped by air, rail, road, 

or water, and should be affixed with labels 
stating, ” Flammable Liquid.” Other DOT regulatory 
requirements should be consulted before transport. 
For small spills of 2-&lorotoluene, take up with 
sand or other noncombustrble absorbent and place 
into containers for later disposal. For large 
spills, dike to prevent 2-chlorotoluene from 
entering water sources and sewers. Prior to 
implementing land disposal of waste residue 
(including waste sludge) consult with 
environmental regulatory agencies for guidance. 
**PEER REVIEWED** 

FIRE POTENTIAL SLIGHT, WHEN EXPOSED TO HEAT OR FLAME. 
/4Chlorotoluene/ [Sax, N.I. Dangerous Properties 
of Industrial Materials. 4th ed. New York: Van 
Nostrand Reinhold, 1975. , p. 556) **PEER 
REVIEWED** 

NFPAHAZARD Health: 2. 2= Materials hazardous to health, but 
CLASSIFICATION areas may be entered freely with full-face mask 

self-contained breathing apparatus which provides 
eye protection. /CChlorotoluene/ pational Fire 
Protection Association. Fire Protection Guide on 
Hazardous Materials. 9th ed. Boston, MA: National 
Fire Protection Association, 1986. 325M-27j **PEER 
REVIEWED** 

NFPAHAZARD Flammability: 2. 2= Material which must be 
CLASSIFICATIONS moderately heated before ignition will occur. 

Water spray may be used to extinguish the fire 
because the material can be cooled below its flash 
point. /4Chlorotoluene/ INational Fire Protection 
Association. Fire Protection Guide on Hazardous 
Materials. 9th ed. Boston, MA: National Fire 
Protection Association, 1986. 325M-27 **PEER 
REVIEWED** 

NFPAHAZARD Reactivity: 0. 0= Materials which (in themselves) 
CLASSIFICATION are normally stable even under fire exposure 

conditions and which are not reactive with water. 
Normal fire fighting procedures may be used. 
/4Chlorotoluene/ pational Fire Protection 
Association. Fire Protection Guide on Hazardous 
Materials. 9th ed. Boston, MA: National Fire 
Protection Association, 1986.325M-27 **PEER 
REVIEWED** 

SKIN, EYE AND RESPIRATORY . . . strong irritant /CChlorotoluene/ [Sax, N.I. 
IRRITATIONS and R.J.,Lewis, Sr. (eds.). Hawley’s Condensed 

Chemical Dictionary. 11th ed. New York: Van 
Nostrand Reinhold Co., 1987. , p. 2741 **PEER 
REVIEWED** 



-_--_---------_-------------------------------------------------------- 

THE FOLLOWING OVERVIEW IS A SUMMARY. CONSULT THE COMPLETE 
POISINDEX (R) DATABASE FOR TREATMENT PURPOSES. COPYRIGHT 1974-YEAR 
MICROMEDEX, INC. 

ALL RIGHTS RESERVED. DUPLICATION PROHIBITED. 
-----------_--_----------___L__________----------_--_-_--_-___________ 
EMERGENCY MEDICAL TREATMENT LIFE SUPPORT: 

This overview assumes that basic life support measures have 
been instituted. 

--_---------_-----_-____________________---------------------- 
CLINICAL EFFECTS: 

SUMMARY 
o SUMMARY: It is important to remember to treat the 

patient, not his poison. Symptomatic and supportive 
care is the mainstay of therapy (Saddique et aI, 1986). 

o An approach to an unknown poison is to: 
1. First assess the substance in question as well as the 

route of administration for potential toxicity 
(Nicholson, 1983). 

2. Second, support vital functions and monitor cardiac 
status, vital signs, fluid intake and output, body 
temperature, and determine if a Swan-Ganz catheter is 
indicated to monitor pulmonary wedge pressure 
(Nicholson, 1983). 

3. Third (oral exposures especially), prevent absorption 
by various combinations of emetics, lavage, cathartics, 
or adsorbents (Saddique et aI, 1986). 

4. Appropriate laboratory tests should be ordered 
(Nichoison, 1983). 

5. Assess the patient’s level of consciousness (Nicholson, 
1983). 

o Symptoms seen due to unknown poisons may occur to any of 
the body systems, and a thorough diagnostic evaluation 
should be performed on any patient involved in exposure 
to an unknown agent. 

_------_-----_-_---_--------------------------------------------- 
LABORATORY: 

o There are various laboratory tests and screens available 
for compounds and groups of compounds. In cases of 
unknown ingestion, it is important to consult a competent 
analytical chemist so that correct samples can be drawn to 
obtain the widest variety of compounds with the minimum 
number of samples. As part of the consult with the 
chemist, symptoms, and suspicions from the history should 
be discussed. In this matter the chemist can help pick 
appropriate screens and not waste time on poisons that do 
not fit the symptomatology. Blood, urine, and gastric 
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contents may be potential samples and should be saved 
until after the consult with the analytical chemist. 

_--_--------_--------------___-____-_-_-___-_-_____________________ 
TREATMENT OVERVIEW: 

SUMMARY 
o This management is intended for use in the absence of a 

specific treatment protocol for a product, drug or 
chemical. It should be used when an agent is not listed 
in the file and some guidelines may be needed for 
patient care. It may also be helpful when an 
experimental agent has been ingested and there is no 
data available on its toxicity. 

o Remember that up to 50% of all initial histories are 
incorrect and that history should be obtained from 
several individuals if possible. Important information 
to be obtained from products includes the type of 
packaging, the amount in the package, and the amount 
remaining after ingestion. 

o In first examining the patient remember to: 
1. Assess life threatening potential. 
2. Cardiopulmonary stabilization is mandatory. 
3. If the patient is comatose or seizing, dextrose, 

naloxone, and oxygen should immediately be 
administered. 

4. Appropriate laboratory samples should be taken. 
5. Serial examinations should be performed to chart 

whether the patient is improving or deteriorating. 
ORAL EXPOSURE 

o The goal is to remove, detoxify, or prevent absorption 
of ingested substances. Which of the following measures 
is appropriate will depend somewhat on the patients 
symptomatology and the posstble ingestants involved. 

o EMESIS: May be indicated in recent substantial 
ingestion unless the patient is or could rapidly become 
obtunded, comatose or convulsing. Is most effective if 
initiated within 30 minutes. (Dose of Ipecac Syrup: 
ADULT: 30 mL; CHILD 1 to 12 years: 15 mL). 

o GASTRIC LAVAGE: May be indicated if performed soon 
after ingestion, or in patients who are comatose or at 
risk of convulsing. After control of any seizures 
present, perform gastric lavage. Protect airway by 
placement in Trendelenburg and left lateral decubitus 
position or by cuffed endotracheal intubation. Lavage 
return should approximate fluid given. 

o ACTIVATED CHARCOAL/CATHARTIC: Administer charcoal 
slurry, aqueous or mixed with saline cathartic or 
sorbitol. Usual charcoal dose: 30 to 100 g in adults 
and 15 to 30 g in children (1 to 2 g/kg in infants). 
Administer one dose of a cathartic, mixed with charcoal 
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or given separately. See Section 5.3.1. for doses. 
o WHOLE GUTLLAVAGE: Has been utilized as alternative 

methods for G.I. decontamination. The use of whole gut 
Savage in the management of poison patients is currently 
controversial. Potential hypertonic solutions for use 
include Colyte(R) and Golytely( R). 

o INTRAVENOUS-ENVENOMATION PROCEDURES: There is little 
that can be done to eliminate exposure to toxins 
administered intravenously or by envenomation. 
Procedures such as fasciectomy and fasciotomy are 
recommended when documented pressure myolysis is 
function-threatening. 

o TREATMENT IN GENERAL 
1. Establishment of respiration and the creation of an 

artificial airway is necessary. 
2. Treat hypotension with fluids or plasma - try to avoid 

vasopressors if possible. 
3. I-IYPOTENSION: Administer IV fluids and place in 

Trendelenburg position. If unresponsive to these 
measures, administer dopamine (2 to 5 mcg/kg/min) or 
norepinephrine (0.1 to 0.2 mcg/kg/min) and titrate as 
needed to desired response. 

4. Coma should be treated in an appropriate manner 
regardless of the suspected cause. Attention should be 
paid to respiration and circulation. The use of 
naloxone may be recommended if the coma is due to 
opioids or is of unknown origin. It does not cause 
respiratory paralysis. 

5. Monitory cerebral intraventricular pressure and 
restrict fluids, or administer mannitol or furosemide 
if hypotension is not induced in cases of postanoxic 
cerebral edema/hyperthermia. Corticosteroids may be of 
some use. Enhanced elimination may be done by forced 
diuresis, alkaline forced diuresis, dialysis, or 
exchange transfusion. 

lN-l%UATION EXPOSURE 
o DECONTAMINATION: Move patient to fresh air. Monitor 

for respiratory distress; if cough or difficulty in 
breathing develops, evaluate for respiratory tract 
irritation, bronchitis, or pneumonitis. Administer 100% 
humidified supplemental oxygen with assisted ventilation 
as required. ’ 

o Carefully observe patients with inhalation exposure for 
the development of any systemic signs or symptoms and 
administer symptomatic treatment as necessary. 

EYE EXPOSURE 
o DECONTAMINATION: Exposed eyes should be irrigated with 

copious amounts of tepid water for at least 15 minutes. 
If irritation, pain, swelling, lacrimation, or 
photophobia persist, the patient should probably be seen 



in a health care facility. 
DERMAL EXPOSURE 

o DECONTAMINATION: Wash exposed area extremely thoroughly 
with soap and water, A physician may need to examine 
the area if irritation or pain persist. 

----------*--------------------------------------------------- 
RANGE OF TOXICITY: 

o In many cases the amount of toxin ingested will be 
unknown, or the milligram/kilogram toxicity of the agent 
itself will be uncertain. As stated above, it is the 
patient, not the poison which should be treated in these 
cases, and until the toxic substance or the substances 
toxicity has been more accurately determined the amount 
ingested will have less relevance than the patients 
clinical condition. 

--------------------------------------------------------------------------- 
REFERENCE: [Rumack BH & Spoerke DG: POISINDEX(R) Information 
System. Micromedex Inc., Denver, CO, 1990; CCIS CD-ROM Volume 
65, edition exp September, 1990. ] **PEER REVIEWED** 

HUMAN TOXICITY EXCERPTS /Representative of chemical production plant 
stated/ . . . production people in plant . . . who 
have handled material for years, have never 
encountered cases in skin irritation or other 
forms of poisoning due to contact with, or 
inhalation of the product. [American Conference of 
Governmental Industrial Hygienists. Documentation 
of the Threshold Limit Values and Biological 
Exposure Indices. 5th ed. Cincinnati, OH: , p. 
1371 **PEER REVIEWED** 

HUMAN TOXICITY EXCERPTS VAPOR HARMFUL. me Merck Index. 10th ed. Rahway, 
New Jersey: Merck Co., Inc., 1983. , p. 3061 . 

**PEER REVIEWED** 
NON-HUMAN TOXICITY The undiluted material has been admin orally to 
EXCERPTS rats in doses ranging from 50-100 mg/kg. Moderate 

to marked weakness was noted and vasodilatation 
was produced at the higher dose levels. All rats 
survived & were gaining wt 2 wk later. . . . 
[American Conference of Governmental Industrial 
Hygienists. Documentation of the Threshold Limit 
Values and Biological Exposure Indices. 5th ed. 
Cincinnati, OH: , p. 1371 **PEER REVIEWED** 

NON-HUMAN TOXICITY Undiluted liquid was applied under an occlusive 
EXCERPTS dressing to two guinea pigs in doses of 1 cc and 

10 cc/kg for a 24 hr period. There was moderately 
severe local irritation and evidence of skin 
absorption . . . both animalshad lost wt two weeks 
after exposure. [American Conference of 
Governmental Industrial Hygienists. Documentation 
of the Threshold Limit Values and Biological . 
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Exposure Indices. 5th ed. Cincinnati, OH: , p. 
137) **PEER REVIEWED** 

NON-HUMAN TOXICITY One drop of undiluted material instilled in the 
EXCERPTS eye of a rabbit resulted in a delayed reaction 

which produced moderate erythema of the 
conjunctiva. After 24 hr the anterior portion of 
the cornea was opaque but had grossly returned to 
its normal appearance 14 days later. [American 
Conference of Governmental Industrial Hygienists. 
Documentation of the Threshold Limit Values and 
Biological Exposure Indices. 5th ed. Cincinnati, 
OH: , p. 1371 **PEER REVIEWED** 

NON-HUMAN TOXICITY Rats exposed for 6 hr to an atm of 21 mg/l or 
EXCERPTS about 4000 ppm lost coordination in 1.5 hr, 

prostration occurred in 1.75 hr, and tremors in 2 
hours. Marked vasodilation also developed. All 3 
animals survived, and 14 days later had gained wt 
averaging 33 grams each. Three rats were exposed 
to an atmospheric concn of 73 mg/l or 14,000 ppm. 
They suffered loss of coordination, 
vasodilatation, labored respiration, /CNS 
depression/, red tears, but all survived. Rats 
exposed to 900 mg/l (approximately 175,000 ppm). 
One animal died. There was severe prostration of 
the other two. They survived and were gaining wt 
14 days later. [American Conference of 
Governmental Industrial Hygienists. Documentation 
of the Threshold Limit Values and Biological 
Exposure Indices. 5th ed. Cincinnati, OH: , p. 
1371 **PEER REVIEWED** 

NON-HUMAN TOXICITY In a study by /a chemical manufacturer/, the 
EXCERPTS nominal chamber concentration was calculated to be 

22.2 mg/l or about 4,400 ppm. Mice exhibited 
gasping, ataxia, and convulsions within 30 minutes 
after exposure; rats and guinea pigs showed 
gasping, hyperpnea, ataxia and convulsions in 45 
minutes, & all animals were comatose in 60 
minutes. All mice & rats succumbed as did 7 of the 
10 guinea pigs. [American Conference of 
Governmental Industrial Hygienists. Documentation 
of the Threshold Limit Values and Biological 
Exposure Indices. 5th ed. Cincinnati, OH: , p. 
1371 **PEER REVIEWED** 

ENVIRONMENTAL o-Chtorotoluene may be released to the environment 
FATE/EXPOSURE SUMMARY in emissions and effluents from sites of its 

manufacture or industrial use, from venting during 
storage and transport, and from disposal of 
industrial waste products which contain this - - 
compound (ie spent solvent). If released to soil, 
o-chlorotoluene is expected to have moderate to 
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low mobility and should volatilize fairly rapidly 
from soil surfaces. The significance of 
biodegradation in soil or water is not known 
although some data are available b water 
suggesting that the rate is slow. If released to 
water, volatilization (half-life in a model river 
3.4 hours) and adsorption to suspended solids and 
sediments are expected to be important fate 
processes. This compound is not expected to 
undergo chemical hydrolysis, react with oxidants 
found in natural waters or bioaccumulate 
significantly in aquatic organisms. If released to 
the atmosphere, the dominant removal mechanism is 
expected to be reaction with photochemically 
generated hydroxyl radicals (half-life 8.4 days). 
The general population may be exposed to 
ochlorotoluene by inhalation of contaminated air 
or ingestion of contaminated drinking water. (SRC) 
[CITATION ] **PEER REVIEWED** 

ENVIRONMENTAL FATE TERRESTRIAL FATE: If released to soil, 
o-chlorotoluene is expected to have moderate to 
low mobility and should volatilize fairly rapidly 
from both wet and dry soil surfaces. Chemical 
hydroIysis would not be environmentally important. 
The significance of biodegradation is not known 
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although some data are available in water, 
suggesting that the rate is slow. (SRC) [CITATION 
] **PEER REVIEWED** 

ENVIRONMEN’TAL FATE AQUATIC FATE: If released to water, volatilization 
(half-life in a model river 3.4 hours) and 
adsorption to suspended solids and sediments are 
predicted to be the important fate processes. This 
compound is not expected to undergo chemical 
hydrolysis, react with oxidants found in natural 
waters or bioaccumulate significantly in aquatic 
ogansisms. Due to a lack of data, the significance 
of biodegradation is not known. (SRC) [CITATION ] 
**PEER REVIEWED** 

r- ENVIRONMENTAL FATE Based on a vapor pressure of 3.6 mm Hg at 25 deg 
C(l), o-chlorotoluene is expected to exist almost 
entirely in the vapor phase in the 
atmosphere(2,SRC). The dominant removal mechanism 
is expected to be reaction with photochemically 
generated hydroxyl radicals (half-life 8.4 days). 
A water solubility of 89 mg/l at 20 deg C suggests 
that some o-chlorotoluene may be removed from the 
atmosphere in precipitation(3,SRC); however, much 

. of this loss should be returned to the atmosphere 
by volatilization(SRC). [(l) Riddick JA et al; 
Organic Solvents: Physical Properties and Methods 



of Purification 4th ed NY: Wiley-Interscience p. 
483 (1986) (2) Eisenreich SJ et al, Environ Sci 
Tech 15: 30-8 (1981) (3) GEMS; Graphical Exposure 
Modeling System. PCCHEM. USEPA (1987)] **PEER 
REVIEWED** 

BIODEGRADATION Japanese MITI, initial concn 100 ppm, 14 days ~30% 
BODT, activated sludge inocuIum(12). A second 
order rate constant for the microbial degradation 
of 0chIorotoluene in natural water was 
experimentally determined to be 2.7X10-11 
I/organism-hr(3). Microorganisms capable of 
degrading ochlorotolune were isolated from soil 
samplesllected at a landfill site used for the 
disposal of chlorinated organic wastes(4). [(l) 
Kawasaki M; Ecotox Environ Safet 4: 444-54 (1980) 
(2) Sasaki S; pp. 283-98 in Aquatic PoIIutants: 
Transformation and Biological Effects; Hutzinger 0 
et al eds Oxford: Pergamon Press (1978) (3) Paris 
DF et al; Amer Chem Sot, Div Environ Chem Preprint 
180th Nat1 Mtg 20: 55-6 (1980) (4) Vandenbergh PA 
et al; Appl Environ Microbio 42: 737-9 (1981)] 
**PEER REVIEWED** 

ABIOTIC DEGRADATION o-Chlorotoluene is inert to chemical hydrolysis 
under environmental conditions( 1). Reaction of 
o-chlorotoluene with free- radical oxidants found 
in natural waters is not expected to be an 
environmentally important fate process( 1,2). The 
half-life for o-ch.IorotoIuene vapor reacting with 
photochemically generated hydroxyl radicals in the 
atmosphere has been estimated to be 8.4 days based 
on a reaction rate constant of 1.9X10-12 cu 
cm/molecule-set at 25 deg C and an average 
hydroxyl radical concentration of 5.0X10+5 
molecuIes/cu cm(3,SRC). [(l) Jaber HM et al; Data 
Acquisition for Environmental Tmasport and Fate 
Screening p. 249 USEPA-600/6-84/009 NTIS 
PB84-243906 (1984) (2) Howard, JA, Chenier JHB; J 
Am Chem Sot 95: 3054-9 (1973) (3) Atkinson R; 
Inter J Chem Kinetics 19: 799-828 (1987)] **PEER 
REVIEWED** 

BIOCONCENTRATION Based on a Iog Kow of 3.42, a bioconcentration 
factor (BCF) of 234 was estimated for 
ochIorotoluene(l,2,SRC). This BCF value and an 
estimated water solubility of 89 mg/l at 25 deg C 
both suggest that slight bioaccumulation in 
aquatic organisms may occur(SRC). [(l) Hansch C, 
Leo AJ; Medchem Project Issue No. 26 Claremont, 
CA: Pomona College (1985) (2) Lyman WJ et al, p. 
5-5 in Handbook of Chemical Property Estimation 
Methods NY: McGraw-Hill (1982)] **PEER REVIEWED** 



WATER CONCENTRATIONS DRINKING WATER: Drinking water concentrates: Ott 
1978, Cincinnati, OH - 1.6-2.0 rig/l;; Feb 1976, 
Miami, FL - 1.2 rig/l;; Nov 1976, Seattle, WA - 
O-1-0.2 rig/l((). [(l) Lucas SV; GC/MS Analysis of 
Organ& in Drinking Water Concentrates and 
Advanced Waste Treatment Concentrates Vol. 2 p. 57 
USEPA-600/l-84-020B NTIS PB85-128239 (1984)] 
**PEER REVIEWED** . 

WATER CONCENTRATIONS GROUNDWATER: As of June 30, 1984 - Wisconsin, 1174 
community wells, 0.09% pos, 617 private wells, 0% 
posr detection limit 1.0-5.0 ug/l(l). During 
1981-1982, 945 wells scattered throughout the USA, 
0.1% pos, concn detected 2.4 ug/I, detection limit 
0.2-0.5 ug/1(2). [(l) KriII RM, Sonzogni WC, J Am 
Water Works Assoc 78: 70-5 (1986) (2) Westrick JJ 
et aI; J Am Water Works Assoc 76: 52-9 (1984)] 
**PEER REVIEWED** 

WATER CONCENTRATIONS SURFACE WATER: Delaware River, winter - 3 ug/I, 
summer - not detected(l). Identified in the 
Niagara River(2). 1976, River Maas at Eysden (The 
Netherlands), median concn- not detected, concn 
range not detected-O.1 ug/l(l). 1976, River Maas 
at Keizersveer (The Netherlands), median concn- 
not detected, concn range not detected to 0.1 
ug/l(detection limit not specified)( 1). 1977-1979 
Detected in the river Rhine(3). Detected in Rhine 
water at a concentration > 1 ug/I, but was not 
identified in reIated tap-water (water treated by 
bank fiItration)(4). [( 1) Verschueren K; Handbook 
of Environmental Data on Organic Chemicals 2nd ed 
NY: Van Nostrand Reinhold pp. 386-7 (1983) (2) 
Great Lakes Water Quality Board; p. 59 in An 
Inventory of Chemical Substances Identified in the 
Great Lakes Ecosystem Vol. l- Summary Ontario, 
Canada: Great Lakes Quality Board (1983) (3) Mahe 
KG; Z Wasser-Abwasser-Forsch 17: 75-81 (1984) (4) 
Piet GJ, Morra CF; pp. 31-42 in Artificial 
Groundwater Recharge (Water Resource Engineering 
Series); Huisman L, Olsthom TN eds MA: Pitman Pub 
(1983)] **PEER REVIEWED** 8’ 

PROBABLE ROUTES OF HUMAN The general population may be exposed to 
EXPOSURE o-chlorotoluene by inhalation of contaminated air 

or ingestion of contaminated drinking 
water( 1,2,3,SRC). Workers involved in the 
manufacture, use, packaging, or transport of this ’ 
compound may be exposed by inhalation and/or 
dermal contact(4,SRC). [(l) Harkov R et al; Sci 
Tot Environ 38: 259-74 (1984) (2) Pehizzari ED et 
al; Formulation of Preliminary Assessment of 
Halogenated Organic Compounds in Man and 



,+-.S+ Environmental Media pp. 55,57,72 
USEPA-560/13-79-006 (1979) (3) Lucas Sv; GC/MS 
Analysis of Organ& in Drinking Water 
Concentrates and Advanced Waste Treatment w-- 

. Concentrates Vol2 p. 57 USEPAdOO/l-84-020B NTIS 
PB85-128239 (1984) (4) ACGM; Documentation of the 
Threshold Limit Value and Biological Exposure ‘-u 
Indices 5th ed Cincinnati, OH: ACGIH pp, 95-6 
(1986)j **PEER REVIEWED** 

SOIL ADSORPTION/MOBILITY Measured soil adsorption coefficients (Koc) for 
F- o-chIorotoluene ranged between 170-880, average 

value was 370(l). These Koc values suggest that 
o-chlorotoluene would have moderate to low 
mobility in soil and that some adsorption to 
suspended solids and sediments in water would take 
place(2,SRC). [(l) Banejee P et al; Chemosphere 

..-A 14: 1057-67 (1985) (2) Swann RL et al; Res Rev 85: 
17-28 (1983)J **PEER REVIEWED** 

VOLATILIZATION FROM Experimental marine mesocosm under simulated 
WATER/SOIL winter conditions (3-7 deg C), initial concn 2.3 

ug/I, using monitoring data the half-life of 
o-chlorotoluene was estimated to be 12 days(l). 
Volatilization appeared to be the dominant removal 
mechanism. Volatilization in a bay or ocean should 
be significantly faster (perhaps up to an order of 
magnitude) since turbulence in the mesocosm was 

p”” substantially less than is found in bays or open 
oceans(l). Henry’s law constant for 
o-chlorotoluene has been estimated to be 6.7X10-3 
atm m/mole at 25 deg C using an estimated vapor 
pressure of 3.6 mm Hg at 25 deg C and a water 
solubility of 89 mg/l at 25 deg C(2,3,SRC). This 

I-- value of Henry’s law constant suggests that 
volatilization would probably be significant from 
alI bodies of water and moist soil surfaces(4). 

*4 Based on this value the volatilization ha&life 
from a model river 1 m deep, flowing 1 m/set with 
a wind speed of 3 m/set was estimated to be 3.4 
hours(4, SRC). Due to its relatively high vapor /h‘ 
pressure o-chlorotoluene is expected to volatihze 
fairly rapidly from dry soil surfaces(2,SRC). [(l) - 
Wakeham SG et al; Environ Sci Tech 17: 611-7 
(1983) (2) Riddick JA et al; Organic Solvents: 
Physical Properties and Methods of Purification 
4th ed NY: Wiley-Interscience p. 485 (1986) (3) 

m YaIkowsky SH et al; Arizona Data Base 2nd ed 
(1987) (4) Lyman WJ et al; pp. 15-12 to 15-32 in 
Handbook of Chemical Property Estimation Methods 

,- NY: McGraw-Hill (1982)] **PEER REVIEWED** . 
THRESHOLD LIMIT VALUES Time-Weighted Avg (TWA) 50 ppm, 259 mg/cu m; Short 



Term Exposure Limit (STEL) 75 ppm, 388 mgjcu m 
[American Conference of Governmental Industrial 
Hygienists. Threshold Limit Values and BiologicaI 
Exposure Indices for 1989-1990. Cincinnati, OH: 
American, p. 17] **QC REVIEWED** 

THRESHOLD LIMIT VALUES Notice of Intended Change (first notice appeared 
in 1988-89 edition): The ACGIH has listed 
chemicals for which it has been proposed to delete 
their “adopted” Short Term Exposure Limits. The 
proposed deletion should be consided trial 
proposal that wiII remain in the Iisting for a 
period of at least two years. If, after txo years 
no evidence comes to light that questions the 
appropriateness of the deletion, it wi.U be 
reconsidered to remove the values from the 
“adopted” list. [American Conference of 
Governmental Industrial Hygienists. Threshold 
Limit Values and Biological Exposure Indices for 
1989-1990. Cincinnati, OH: American , p. 461 **QC 

-_ REVIEWED** 
@ 



A-- 

c- .__ 

Dichlorobenzene 



F- DICHLOROBENZENE 

Summary 

--L 

C , 

Dichlorobenzene (DCB) is probably persistent in the natural 
environment. In rats, chronic oral exposure to dichlorobenzene 
caused liver and kidney damage and changes in the hematopoietic 
system. In humans, DCB is a skin and eye irritant; inhalation 
exposure causes nausea and irritates the membranes. The EPA 
Ambient Water Quality Criterion for the protection of human 
health is 400 vg/liter. 

“4 CAS Number: 1,2-Dichlorobenzene (1,2-DCB) 95-50-l 
1,3-Dichlorobenzene (1,3-DCB) 541-73-1 
1,4-Dichlorobenzene (l,&DCB) 106-46-7 

F Chemical Formula: 'gHqC12 
IUPAC Name: Dichlorobenzene 

Important Synonyms and Trade Names: Dichlorobenzene, DCB 

Chemical and Physical Properties 
. Molecular Weight:. 147.01 

Boiling Point: 1,2-DCB: 180.5OC 
1,3-DC3 and l,&DCB: 173OC 

Melting Point: 1,2-DCB:-17.0°C' 
1,3-DCB:-24OC 
1,4-DCB:-53OC 

Specific Gravity: 1.3 at 20°C 

Solubility in Water: 1,2-DCB: 145 mg/liter at 25OC 
1,3-DCB: 123 mg/liter at 25OC 
l,&DCB: 80 mg/liter at 25OC 

Solubility in Organics: Soluble in alcohol, ether, acetone, 
benzene, carbon tetrachloride, and 
ligroin 

Log Octanol/Water Partition Coefficient: 3.38 

Vapor Pressure: lmm Hg at 20°C 

Vapor Density: 5.05 

Dichlorobenzene 
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Henry's Law Constant: 

Flash Point: 71oc 

Transport and Fate 

Relatively little 

1.99 x 10-3 atm m3/mole 

information concerning the environmental 
fate of dichlorobenzene (DCB) is available. DCB is expected 
to volatilize at a relatively rapid rate, and atmospheric trans- 
port can occur. It has an estimated half-life for removal from 
agitated surface water of 9 hours or less. Dichlorobenzenes are 
reported to be reactive toward hydroxyl radicals in air with a 
half-life of about 3 days, but indirect evidence suggests that 
DCB does not hydrolyze at a significant rate under normal envi- 
ronmental conditions. The high log octanol/water partition Co- 
efficient for DCB suggests that adsorption to organic matter in 
aquatic systems and soil is probably an important environmental 
fate process. Indirect evidence suggests that bioaccumulation 
may also be an important fate process. DCB appears to be resis- 
tant to biodegradation. However, it may be broken down to some 
degree by pollutant-acclimatized microorganisms. Sorption, bio- 
accumulation, and volatilization with subsequent atmospheric 
oxidation are likely to be competing processes, with the dominant 
fate being determined by local environmental conditions. If 
volatilization doesn't occur, dichlorobenzene is probably rather 
persistent. 

p-2 

,- 

-, 

Health Effects 

'It is generally thought that the available data are inade- 
quate for assessing the carcinogenic potential of DCB in animals 
and humans. One case study suggests an association between 
exposure to dichlorobenzene and several cases of leukemia. 
DCB is reported to be nonmutagenic in Salmonella typhimurium 
tester strains. Mutagenic and clastogenic activity reportedly 
occurs in some plant test systems. No data are available for 
evaluating the teratogenic or reproductive effects in animals 
or humans. 

-, 
Symptoms of acute inhalation intoxication in humans include 

headache, nausea, and throat irritation. DCB is also a skin 
and eye irritant. 

A variety of other symptoms, including weakness, fatigue, 
and anemia, have been observed after chronic dermal and inhalation 
exposure to dichlorobenzene. 

Inhalation of DCB causes eye and upper respiratory tract 
irritation, central nervous system depression, and liver and 
kidney damage in experimental animals. An LCzo of approximately 

,- Dichlorobenzene 
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4,900 mg/m3/7 hours is reported for the rat. No toxic effects _ 
were observ d after daily 7-hour inhalation exposures of up 
to 560 mg/m f for as much as 7 months in several species of 
experimental animals. Hepatic porphyria is reporte 
in rats after daily tracheal intubafion of 455 mg/m 4 to occur 

for up 
to 15 days. Oral exposure results in stimulation of liver 
microsomal enzyme systems and cumulative toxicity. The oral 
LD 

3 
for the rat is 500 mg/kg. Chronic oral exposure to 188 

ms3 g,/day causes liver and kidney damage in rats. Exposure 
to 0.01-0.1 mg/kg/day produces changes in the hematopoietic 
system, increased prothrombin time, and altered conditioned 
reflexes and enzyme.activities in chronically exposed rats. 
In general, toxicity increases in the order 1,4-DCB, 1,3-DCB, 
1,2-DCB. 

Toxicity to Wildlife and Domestic Animals 

The 48-hour and 96-hour LC 
gills, 

values for Daphnia and blue- 
respectively, tested und ;i" 

and 5,590 ug/liter (1,2-DCB); 
r static conditions, were 2,440 

28,100 and 5,020 pg./liter (1,3-DCB); 
and 11,000 and 4,280 ug/liter (1,4-DCB). 
96-hour LCso 

Two flow through . 
tests using fathead minnows and rainbow trout 

gave values of about 3,000 ug/liter. A freshwater chronic 
value of 2,000 ug/liter is reported for the fathead minnow. 
Acute values for three saltwater species ranged from 1,970 ug/liter 
for the mysid shrimp to 9,660 ug/liter for the sheepshead minnow. 
No saltwater chronic values are available. A whole body biocon- 

* centration factor of about 80 is reported for the bluegill. 

The 96-hour median effect levels for chlorophyll a and cell 
number are 179,000 and 149,000 pg/liter, respectively,-in the _ 
freshwater alga Selenastrum capricornutum. In the saltwater 
alga Skeletonema costatum the corresponding values are 44,200 
and 44,100 ug/liter, respectively. 

I-- 

Regulations and Standards 

Ambient Water Quality Criteria (USEPA): 

Aquatic Life 

The available data are not adequate for establishing criteria. 

.--\ Human Health 

Criterion: 

- 

.- 

..--. . 

OSHA Standard: 

ACGIH Threshold 

Dichlorobenzene 
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400 pg/liter 

300 mg/m3 Ceiling Level 

Limit Value: 300 mg,/m3 Ceiling Level 
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P ETHYLBENZENE 

c-i Summary 

There'is some evidence suggesting that ethylbenzene causes 
adverse reproductive effects in animals. Oral and inhalation 
exposure caused minor liver and kidney changes in rats. Ethyl- 
benzene is a skin and eye irritant. The EPA Ambient Water 
Quality Criterion for the protection of human health is 1.4 mg/liter. 

CAS Number: 100-41-4 

. Chemical Formula: C6H5C2H5 
IUPAC Name: Ethylbenzene 

Important Synonyms and Trade Names: Phenylethane, EB, ethylbenzol 

i--. 

h 

Chemical and Physical Properties 

Molecular Weight: 106.2 

Boiling Point: 136.2OC 

Melting Point: -9fOC I 

Specific Gravity: '0.867 at 20°C (liquid) 

Solubility in Water: 161 mg/liter at 25OC 

Solubility in Organics: Freely soluble in organic solvents 

Log Octanol/W;.ter Partition Coefficient: 3.15 

Vapor Pressure: 7 mm Hg at 20°C 

Vapor Density: 3.66 

Henry's Law Constant: 6.44 atm. m3/mole 

Flash Point: 17.2OC 

Transport and Fate 

Only limited data are available on the transport- and fate 
of ethylbenzene. Volatilization is probably the major route 
of elimination from surface water. Subsequent atmospheric 
reactions, especially photooxidation, are responsible for its 

Ethylbenzene 
Page 1 
October 1985 



. 

F-- 

P 

rC 

- 

F- 

- 

,- 

CI 

fate. However, its high log octanol/water partition coefficient 
suggests that a significant amount of ethylbenzene may be 
adsorbed by organic material in the sediment. Some soil bacteria 
are capable of using ethylbenzene as a source of carbon. How- 
ever, the relative importance of this potential route of ethyl- 
benzene elimination has not been determined. 

Wealth Effects 

Ethylbenzene has been selected by the National Toxicology 
Program to be tested for possible carcinogenicity, although 
negative results were obtained in mutagenicity assays in Salmonella 
t himurium and Saccharomyces cerevisiae. 
zzkzr-3 

There is recent 
evl ence that ethylbenzene causes adverse reproductive 

effects. Ethylbenzene is a skin irritant, and its vapor is 
irritating to the eyes at a concentration of 200 ppm (870 mg/m3) 
and above. When experimental animals were exposed to ethylbenzene 
by inhalation, 7 hours/day for 6 months, adverse $ffects were 
produced at concentrations of 300 ppm (2,610 mg/m ) and above, 
but not at 400 ppm (1,740 mg/m ). At 600 ppm rats and guinea 
pigs showed slight changes in liver and kidney weights, monkeys 
had s1igh.t changes in liver weight, and monkeys and rabbits 
experienced histopathologic changes in the testes. Similar 
effects on the liver and kidney were observed in rats fed ethyl- 
benzene at 408 and 680 mg/kg/day for 6 months. 

Toxicity to Wildlife and Domestic Animals 

Ethylbenzene was acutely toxic to freshwater species at 
levels greater than 32 mg/liter. No chronic toxicity was re- 
ported,.but the highest test dose (440 pg/liter) was only one- 
hundredth of the 960hour LC 

3 
for the particular species being 

tested. No studies on the oaccumulation of ethylbenzene 
were reported in the information reviewed, but a bioconcentration 
factor of 95 was calculated using the log octanol/water partition 
coefficient. No information on the toxicity of ethylbenzene 
to domestic animals and terrestrial wildlife was found in the 
sources reviewed. 

Regulations and Standards 

Ambient Water Quality Criteria (USEPA): 

Aquatic Life 

The available data are not adequate for establishing final 
criteria. However, EPA did report the lowest values known 
to have toxic effects in aquatic organisms. 

Ethylbenzene 
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Freshwater 

Acute toxicity: 32,000 pg/liter 
Chronic toxicity: No available data 

Saltwater 

Acute toxicity: <-430 vg/liter 
Chronic toxicity: No available data 

Human Health 

Criterion: 1.4 mg/liter 

OS,BA S,tandard (skin): 435 mg/m3 TWA 

ACGIH Threshold Limit-Values:- 435 mg/m3 TWA 
545 mg/m3 S-TEL 
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HEXACELOROBUTADIENE 

Summary 

Hexachlorobutadiene caused an increased incidence of kidney 
tumors in rats and was found to be mutagenic using the Ames assay. 
There is equivocal evidence that hexachlorobutadiene increases 
neonatal mortality. Chronic exposure to low levels of hexachloro- 
butadiene caused renal toxicity in rats and other studies have 
shown that exposure can affect the central nervous system and liver. 
Hexachlorobutadiene is also quite toxic to aquatic organisms. 
The EPA Ambient Water Quality Criterion for the protgction of human 
health corresponding to an excess cancer risk of 10 is 0.45 
pg/liter. 

CAS Number: 87-68-3 

Chemical Formula: c12c:cc1cc1:cc12 

IUPAC Name: Hexachloro-1,3-butadiene 

Important Synonyms and Trade Names: 

,Chemical and Physical Properties 

Molecular Weight: 260.74 ' 

Boiling Point: 210 to 22O.Y 

Melting Point: -19 to -22oc 

Specific Gravity: 1.675 at lS.SOC 

Solubility in Water: 2 mg/liter at 

Solubility in Organics: Compatible 
in alcohol 

Dolen, GP-40-66:120, BCBD, 
perchlorobutadiene, C46 

2ooc 

with numerous resins; soluble 
and ether 

Log Octanol/Water Partition Coefficient: 4.8 

Vapor Pressure: 0.15 mm Hg at ?O°C 

Transport and Fate 

Hexachlorobutadiene (HCBD) is probably rather persistent 
in the environment. Volatilization and adsorption to organic 
particulates are apparently important transport processes for 
HCBD. In soil: and sediments, HCBD is bound to organic material. 

Hexachlorobutadiene 
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This process acts as a sink for HCBD in the environment. There 
was no information on the ultimate fate of HCBD.in nature in 
the sources searched. - B 

Health Effects 

The International Agency for Research on Cancer (IARC 1979) 
notes that there is limited evidence that hexachlorobutadiene 
is a carcinogen. Their conclusion is based on one oral feeding 
study in rats in which the incidence of kidney tumors increased 
in the animals of both sexes given the highest doses (Xociba 
et al. 1977). The results of a spot test of HCBD using the 
Ames assay were positive. The data on the reproductive toxicity 
of HCBD are equivocal, One study indicates that neonatal mor- 
tality rose following a single, subcutaneous injection of 20 mg/kg 
body weight to the dam just prior to mating. Another, more 
recent experiment exposed male and female rats to doses of 
0.2, 2, and 20 mg/kg/day for 90 days prior to mating and If 
days during gestation; no toxic effects were noted in the off- 
spring. However, male and female rats given 2 or 20 mg/kg/day 
of HCBD showed signs of renal toxicity. The results of a 2- 
year feeding study in rats confirmed that renal tubular hyper- 
plasia was caused by doses larger than 2 mg/kg/day. Other 
studies have indicated that HCBD also affects the central nervous 
system and the liver (Harleman and Seinen 1979). HCBD is a 
cumulative toxin and is therefore more toxic after'chronic 
exposures. The oral LD for adult rats is 250 mg/kg, and 
the LD 

a? 
for neonatal rats is one-quarter that for the adult 

animal 

Toxicity to Wildlife and Domestic Animals 

Hexachlorobutadiene is very toxic to aquatic organisms, 
with 960hour LC values for goldfish, rainbow trout, fathead 
minnow, and bluagill ranging from 90 to 330 ug/liter. xts 
chronic toxicity, as measured in an embryo-larval test in fathead 
minnows, is 9.3 ug/liter. Invertebrates and saltwater fish 
were affected at similar levels. 

The ingestion of up to 30 ppm of HCBD in their diets (approx- 
imately 5-6 mg/kg) had no effect on Japanese quail. 

No studies on the toxicity on HCBD to domestic animals 
were discussed in the literature reviewed. 

Regulations and Standards 

Ambient Water Quality Criteria (US-EPA): 



i 
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Aquatic Life 
The available data are not adequate for establishing criteria. 

Human Health 
Estimates of the carcinogenic risks associated with lifetime 
exposure to various concentrations of HCBD in water are: 

Risk Concentration 

4.5 &liter 
0.45 &liter 
0.045 pg/liter 

CAG Unit Risk (USEPA): 7.75x1o-2 (mg/kdday)-' 

ACGIH Threshold Limit Value: Suspected carcinogen 0.24 mg/m3 TWA 
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Summary 

NAPHTHALENE 

\ 

Naphthalene retarded cranial ossification and heart develop- 
ment in the offspring of exposed pregnant rats. Inhalation 
exposure caused nausea, headache, and optic and kidney damage 
in humans and experimental animals. Oral administration produced 
cataracts in rabbits and induced changes in motor activity 
in rats and mice. Exposure to high doses of naphthalene cause 
severe hemolytic effects. 

CAS. Number: 91-20-3 

Chemical Formula: '10'8 
IUPAC Name: Naphthalene 

Important Synonyms and Trade Names: Naphthene, tar camphor, 
moth balls 

Chemical and Physical Properties 

Molecular Weight: 128.16 

Boiling Point: 217.9OC 

Melting Point: 80.2OC 

Specific Gravity: 1.152 at 20°C 

Solubility in Water: 34.4 mg/liter at 25OC 

Splubility in Organics: Soluble in alcohol, ether, acetone, 
and benzene 

Log Octanol/Water Partition Coefficient: 3.37 

Vapor Pressure: 0.087 mm Hg 

Vapor Density: 4.42 

Transport and Fate 

at 25OC 

Environmental transport 
data for polycyclic aromatic 
because specific information 

and fate is largely inferred from 
hydrocarbons (PAHs) in general, 
for naphthalene is lacking. Rapid, . . 

direct photolysis of naphthalene to quinones may be an important 
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process in surface waters. Oxidation is probably too slow to 
be a significant environmental process. However, data'for 
some PAHs suggest that oxidation by chlor.ine or ozone may be a 
significant fate process when these oxidants.are available insuf- 

F-- ficient quantity. Volatilization may play a role in trans- 
port depending on mixing rates in both the water column and air 
column. For naphthalene, adsorption is the most important 

P-- aquatic transport process. Consideration of its log octanol/water 
partition coefficient and of the behavior of other PARS indicate 
that naphthalene can be strongly adsorbed onto suspended and 
sedimentary particulate matter, 
in organic content. 

especially particulates high 
Dominance of volatilization or absorp- 

tion as a transport process is directly related to environmental 
conditions. It is likely that this compound can be readily 

c--i transported as adsorbed matter or suspended particulates in 
air or water. 

F-- 

F 

P-- 

Based on information concerning related compounds, it 
is likely that bioaccumulation of naphthalene is short term, 
especially for vertebrates. Although this compound is rapidly 
accumulated, it also is rapidly metabolized and excreted, and 
consequently bioaccumulation is not considered an important 
fate process. Naphthalene can be metabolized by multicellular 
organisms and degraded by microbes. Degradation by mammals 
is likely to be incomplete, with paten compound and the meta- 
bolites being excreted by the urinary system. Biodegradation 
by microorganisms is probably the ultimate fate process for 
naphthalene. Biodegradation genqrally appears -to be more effi- 
cient in soil than in aquatic systems. However, experimental 
data indicate that biodegradation may be more important in 
those aquatic systems which are chronically affected by PAH 
contamination. 

Atmospheric transport of PARS can occur, and these materials 
can be returned to aquatic and terrestrial systems by wet and 
dry deposition. Some PAHs may enter surface and groundwaters 
by leaching from polluted soils. 

Health Effects 

There are no epidemiological or case studies available 
suggesting that naphthalene is carcinogenic in humans. This 
compound is not generally considered‘to be carcinogenic in 
experimental animals. However, there is equivocal evidence 
suggesting weak carcinogenic activity in rats after subcutaneous 
injection. Naphthalene is reported to produce DNA damage in 
mice after intraperitoneal injection. Retarded cranial ossi- 
fication and heart development are reported among offspring 
of rats injected intraperitoneally with naphthalene on days 1 
to 15 of gestation. 
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Little information concerning acute and chronic toxic 
effects is available. Inhalation exposure to naphthalene may 
cause headache, loss of appetite, nausea, and kidney damage 
in humans and experimental animals. Acute hemolytic effects 
are reportedly caused by ingestion or inhalation of relatively 
large quantities of naphthalene. Optical neuritis, injuries 
to the cornea, and opacities of the lens also may result after 
inhalation exposure or ingestion. Naphthalene is a mild eye 
irritant in rabbits, and cataracts can be induced after oral 
administration. Application to the skin produces erythema 
and slight edema in rabbits. Somnolence and changes in motor 
activity are observed after ingestion of naphthalene by rats 
and mice. 

Ora1 LDa! 
values of 1,250 mg/kg and 580 mg/kg are 

reported for the r and the mouse, respectively. 

Toxicity to Wildlife and Domestic Animals 

Ip" 

- 

,P_ 

The median effect concentrations for freshwater inverte- 
brate species and three fish species are all reported to be 
greater than 2,300 pg/liter. Acute values reported for saltwater 
polychaete, oyster, and shrimp species are all greater than 
2,350 pg/liter. A chronic value of 620 pg/liter and an acute- 
chronic ratio of 11 is reported for the fathead minnow, a fresh- 
water species. No chronic values are available for saltwater 
species. Freshwater algae appear to be less sensitive to the 
effects of naphthalene than animal species. No information 
concerning saltwater plant species is available. The weighted 
average bioconcentration factor for the edible portion of all 
freshwater and estuarine aquatic organisms consumed by Americans 
is 10.5. 

Regulations and Standards 
c"- Ambient Water Quality Criteria (USpPA): 

The available data are not adequate for establishing criteria. 
P=” 

OSHA S.tandard: 50 mg/m3 TWA 

ACGIH Threshold Limit Values: 50 mg/m3 TWA 
75 mg/m3 STEL 
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1 - HSDB 
HSN -53.53 
DATE - 891121 
UPDT - Complete Update on 11/21/89, 11 fields added/edited/deleted 
UPDT - Complete Update on 10/03/86 
RLEN - 8923 
NAME - N-PROPYLBENZENE 

z-t 
- 103-65-l 
- I-PHENYLPROPANE “PEER REVTEWED** -- ‘-- 

SY - I-PROPYLBENZENE **PEER REVIEWED” 
SY - BENZENE, PROPYL “PEER REVIEWED** 
SY - PROPYLBENZENE **PEER REVIEWED** 
MF - a-H12 **PEER REVIEWED** 
WLN - 
3R 
**PEER REVIEWED** 
RTEC - NIOSH/DA87SOOOO 
MMFG - . ..BY ACTION OF DIETHYL SULFATE ON BENZYLMA GNESUM CHLORIDE GILMAN, 

MEYERS, ORG SYN 4: 59 (1925); GILMAN, CATLIN, ORG SYN, COLL VOL I (2ND 
ED. 1941‘) P 471. [MERCK INDEX 9TI-l ED 1976 . b. 10161 **PEER REVIEWED** 

MMFG -’ . ..Is I~RODU&D IN PF~ROLEUM REmwfi~ go AS BYPRODU~ 0F CuMENE MFR 
MRC. DRINKING WATER 8: HEALTH 1977. D. 7611 **PEER REVIEWED** 

MMFij - PROBABLY BY ALKYLATION OF BEN%% +ITH N-PROPYL CHLORIDE IN THE 
PRESENCE OF ALUMINUM CHLORIDE; F%ACTIONAL D ISELLATION OF PE?I’ROLEUM 
REFORMAm [SRI ] **PEER REMEWED” 

MFS - ETHYL CORP, CHEMS GROUP, ORANGEBURG, SC 29115 [SRI ] “PEER REVIEWED*’ 
MFS - FRANK ENTERPRISES, INC, COLUMBUS, OH 43219 [SRI ] **PEER REVIEWED’* 
MFS - Niagara Technology Inc, 21 Isabelle St, Buffalo, NY 14207, 

(716)876-3341 [CHEMICALWEEK BUYERS’ GUIDE ‘86 p&9] l *QC REVIEWED** 
USE - IN TEXTILE DYEING & PRINTING; AS SOLVENT FOR CELLULOSE ACETATE WRCK 

INDEX 9TI-I ED 1976 , p. 10161 ‘*PEER REVIEWED** 
USE - IN MFR OF METHYLSIYRENE [NRC DRINKING WATER & HEALTH 1977, p. 7611 

**PEER REVIEWED** 
USE - SOLVENT, EG, FOR CELLULOSE ACETATE & IN TEXTlLE DYEING [SRI ] **PEER 

REVIEWED” 
CPAT - ND [SRI ] **PEER REVIEWED** 
PROD - (1977) AT LEAST 454X10+10 GRAMS [SRI ] **PEER RJ%IEWED** 
COFO - COLORLESS LIQUID IpATTY. INDUS HYG & TOX 3RD ED VOL2&2B,2C 1981-82, 

p. 33051 **PEER REVIEWED** 
BP - 159.2 DEG C AT 760 MM HG fMERCK INDEX 9-l-H ED 1976, p. 10161 “PEER 

REVIEWED” 

K 
- -99.2 DEG C [MERCK INDEX m ED 1976, p. 10161 **PEER REVB%ED** 
- 120.19 [MERCK INDEX 9TH ED 1976 , p. 10161 **PEER REVIEWED** 

DEN - 0.8620 AT 20 DEG C/4 DEG C [WEAST. HDBK CHEM & PHYS 6UTH ED 1979 C-1701 
**PEER REVIEWED** 

SOL - VERY SLIGHTLY SOL IN WATER (O.C% G/L); SOL IN ALCOHOL, ETHER [MERCK 
INDEX 9TH ED 1976 , p. 10161 **PEER REVIEWED=* 

SOL - SOL IN ALL PROPORTlONS IN ACETONE, BENZENJZ, PEIlzOLEUM =R, CARBON 
TETRACHLORIDE [WEAST. HDBK CHEM & PHYS 6UT’H ED 1979 Cl701 “PEER 
REVIEWED” 

SPEC - INDEX OF REFRAmON: 1.4920 AT 20 DEG C/D; SADTLER REFERECNE NUMBER 
5654 (IR, PRISM); MAX ABSORFI-ION (ISOOCTANE): 249 NM (LOG E= 2.07), 
2615 NM (LOG E= 2.31), 2645 NM (LOG E= 2.19), 268 N’M (LOG E= 2.20) . 

[WEAsr. HDBK CHEM & PHYS 6oTH ED 1979 cl701 **PEER REVIEWED** 
VAPD - 4.14 (AIR= 1) PATTY. INDUS HYG & TOX 3RD ED VOLZ4,2B,2C 1981-82, p. 

VAP 3-:~;p~?~*~. HDBK CHEM & PHYS 6Ul-H ED 1979 D-2121 
**PEER REVB%ZD*’ 

OCPP - CONVERSION FACTOR (WT/VOL): 4.92 MG/CU M IS EQUIVALENT TO 1 PPM [PATI-Y. 
INDUS HYG & TOX 3RD ED VOL2A,2B,2C 1981-82, p. 3257’j **PEER REVIEWED** 

OCPP - [Sato A, Nakajima T; Stand J Work Environ Health 13: 81-93 (1987)] 
Partition coefficients at 37 deg C for N-propylbenzene into blood = 
47.0; into oil = 9,780. l *QC REVIEWED” 

FLMT - 0.84% [PATTY. INDUS HYG & TOX 3RD ED VOL2A,2B,2C 1981-82, p. 3257’J 
**PEER REVIEWED** 

FLIT - 30 DEG C (86 DEG F) [PATI-Y. INDUS HYG & TOX 3RD ED VOL2A,2B,2C 1981-82 
, p. 3257 “PEER REVIEWED** 

DOT - Fire or Explosion: Fiammable/combustible materiaf; may be ignited by 
heat, sparks or names. Vapors may travel to a source of ignition and 
flash back. Container may explode in heat of tin. Vapor explosion 
hazard indoors, outdoors or in sewers. Runoff to sewer may create fut 

-- 



or explosion hazard. [DOT. EMERGENCY RESPONSE GUIDEBOOK 1987 G-261 l *QC 
REVIEWED.. 

DOT - Health Hazards: May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. Contact may irritate or burn 
skin and eyes. Fire may produce irritating or poisonous gases. Runoff 
from fire control or dilution water may cause pollution. [DOT. 
EMERGENCY RESPONSE GUIDEBOOK 1987 G-261 l *QC REVIEWED** - 

DOT - Emergency Action: Keep unnecessary people away; isolate hazard area and 
deny entry. Stay upwind; keep out of low am. Self-contained 
breathing apparatus (SCBA) and structural firefighter’s protective 
clothing will provide limited protection. Isolate for l/2 miIe in aII 
directions if tank car or truck is invoIved in fire. CALL CHEMTREC AT 
l&0424-9300 FOR EMERGENCY ASSISTANCE If water pollution occurs, 
notify the aonrouriate authorities. IDOT. EMERGENCY RESPONSE GUIDEBOOK 
1987-G-26] =Qt? REVIEWED** - 

- 

DOT - Rre: Small Fires: Dry chemical, C02, Halon, water spray or alcohol 
foam. Large Fires: Water spray, fog or alcohol foam is recommended. 
Move container from fire area if you can do it without risk Cool 
containen that are exposed to flames with water ftom the side until 
well after tire is out. Stay away from ends of tanks. For massive tirt 
in cargo area, use unmanned hose holder or monitor nor&s; if this is 
impossible, withdraw from area and let fire bum. Withdraw immediately 
in case of rising sound from venting safety device or any discoloration 
of tank due to fire. POT. EMERGENCY RESPONSE GUIDEBOOK 1987 G-261 l *QC 
REVIEWED” 

DOT - Spili or Leak: Shut off ignition sources; no flares, smoking or fhunea 
in hazard area. Stop leak if you can do it without risk. Water spray 
may reduce vapo’; but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent 

c” material and place into containers for later disposal. Large Spills: 
Dike far ahead of liquid spill for later disposal. [DOT. EMERGENCY 
RESPONSE GUIDEBOOK 1987 G-261 “QC REVIEWED** 

DOT - First Aid: Move victim to fresh air and call emergency medical care; if 
not breathing, give artificial respiration; if breathing is difficult, 

- give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 
[DOT. EMERGENCY RESPONSE GUIDEBOOK 1987 G-261 “QC REVIEWED** 

HI-OX - . ..IRRlTATING TO MUCOUS MEMBRANES. EYES. NOSE THROAT & SKIN. 
C SYSTEMICALLY, IT CAUSES DEPRESSION OF CNS, tiACI-B& ANOREXIA MUSCULAR 

WEAKNESS, INCOORDINATION, NAUSEA VERTIGO. MENTAL CONFUSION. & 
UNCONSCIGUSNESS. [NRC DRINKING WATER & HI&T-H 1977, p. 7611 **PEER 
REVIEWED” 

NTOX - IN 6-MO SUBCHRONIC ORAL STUDY, GROUPS OF Is RABBITS WERE FEDw.O.26 & 
25 MG/KG/DAY. . . . HEMOSIDERIN WAS DEPOSITED IN SPLEENS OF HIGH-DOSAGE 
ANIMALS, INDICATING RED-CELL DESTRUCTION. . . . INDMDUAL ANIMALS 
EXHIBITED MILD PROTEIN DYSTROPHY OF LIVER & KIDNEYS. [MRC DRINKING 
WATER & HEALTH 1977, p. 7631 **PEER REVIEWED** 

,P-- NTOX - IT PRODUCED 2 DEATHS OF 10 RATS AT 5.0 MG/KG FROM ORAL ADMIN. IN MOUSE 
IT PRODUCES A LOSS OF RIGHTING RESPONSE AT 10 TO 15 MG/L (2000-3000 
PPM), LOSS OF REFLEXES AT 15 MG/L (3ooo PPM) & DEATH AT 20 MG/L (4100 
PPM) FROM INHALATION. /FROM TABLE/ PATTY. INDUS HYG & TOX 3RD ED 
VOL2A,2B,2C 1981-82, p. 33081 **PEER REVIEWED** 

F- ADE - . ..PROBABLY READILY ABSORBED FROM GI TRACT & LUNGS & EXCRETED MAINLY IN 
URINE OF HUMANS. [NRC DRINKING WATER & HEALTH 1977, p. 7611 **PEER 
REVIEWED” 

MJZI-B - IN RATS, THERE APPEARS TO BE A DUAL METABOLIC PATHWAY SIDE-CHAIN 
OXIDATION & RING HYDROXYIATION, WITH FORMER PREFERRED. [NRC DRINKING 

#--” WATER & HE4LTI-I 1977, p. 7611 **PEER REVIEWED** 
NATS - Naturally occurring in petroleum ~RSCHUEREN. HDBK ENVIRON DATA ORG 

CHEM 1983 p.10261 “QC REVIEWED’* 
ARTS - Present in gasoline at 0.61 wt % ~RSCHUEREN. HDBK ENVIRON DATA ORG 

CHEM 1983 p.10261 “QC REVIEWED** 
EXP - <Date entered: 11/02/89> The effect of hydroohobic organic chemicals on 

the rate of feedine b; muss& (Mvtilus ed&) w& investi&d. The 
effect was expre&d-as the toxi’cait concn in water requigd to reduce 
feeding rate by SO% IWECSO). A cwantitative structure-activitv 

c‘ relatio&hip @AR) wds de&d i which WECSO was negat&eIy 
correlated with lok 10 octanol-water partition coefficient (log Kow) 
and positively coi&lated with aqueous sohibility, indicating &at . 
hvdrouhobicitv has a major influence on toxicity. QSARs cr&uiated 

-- 
b&we& bioconcentratioh factor, and log Kow ind aqueous solubility 
showed that hydrophobicity influences toxicity largely through its 



effect on bicxoncentration. This observation was confirmed by 
ex-pmssing toxicity as the toxicant concn in mussel tissue required to 
reduce feeding rate by SO% (TECSO). For the compounds tested which have 
log Km values e 4.6, TEC50 was relatively constant, hzspective of 
molecular structure. Compounds with log Kow vahtes > S could be 
accumulated to much greater concn before feeding rate was affected, 

7 indicating that there is a molecular wt cut-off in the toxicological 
response. The log10 Kow for n-propyhxnzene was 3.69, the mean 
bioconcentmtion factor was 38.0, the WECSO was 0.86 mg/l (0.69-1.07 
mg/I) and the TECSO was 27.0 mg/kg (22.7-32.1 mg/kg). ~&in P et al; 
Aquat Toxic01 14 (3): 277-W (1989)] “QC REVBWED’* 

- EXP - <Date entered: 11/02/89> A modified variant of the purge-and-trap gas 
chromatographic analysis of volatile organic carbon compounds in water 
was designed. Samples collected in g&s 1 I bottles are purged at 60 C 
for 1 h{r- in an ultrapure helium gas stream wing an open loop 
arrangement. Volatile eiuates are trapped onto selective adsotbcnts 
packed inside stainless steel tube-s connected in series. After 
stripping at a flow rate of 103 mg/min for 60 mitt, the adsorbent tubes 
are disconnected, fitted with analytical desorption caps and 
sequentially desorbed for 10 min on a thermal desotber. The deaorbed 
organics are trapped at 30 C on a packed cold trap prior to flash 
volatilization of the volatiles across a fused silica transfer Be 
onto a capillary column. The method separated over 200 organic 
compounds within 40 min using flame ionization and ion trap detection 
and is capable of quantitation down to S rig/I per component. The 
recoveries of n-propyIbenzene from water at 30 and 60 C were 84 and 
99%, respectively. Improvement was made of compound recovery by 
substituting a second Tenax-TA tube with Chromosorb 106 and a third 
Tenax-TA tube with Spherwarb. Percentage recoveries of n-propyIbenzene 
with the two series of tubes (a11 Tenax-TA or 3 different kinds) were 
92.7, 6.9, and 0.4%, and 915, 85%, and none for tubes 1, 2, and 3, 
respectively. [Bianchi A et al; J Chromatogr 467 (1): 111-28 (198911 
“QC REVIEWED** 
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TOLUENE 

Summary 

Toluene has been shown to be embryotoxic in experimental 
animals, and the incidence of cleft palate was increased in 
the offspring of dosed mice. Chronic inhalation exposure to 
high levels of toluene caused cerebellar degeneration and an 
irreversible encephalopathy in animals. In humans, acute exposure 
depressed the central nervous system and caused narcosis. 
The EPA Ambient Water Quality Criterion for the protection 
of human health is 14.3 mgjliter. 

CAS Number: 108-88-3 

Chemical Formula: 'gHgCH3 

IUPAC Name: Methylbenzene . 
Important Synonyms and Trade Names: Toluol, phenylmethane 

Chemical and Physical Properties 

Molecular Weight: 92.13 

Boiling Point: 110.6OC 

Melting Point: -95OC 

Specific Gravity: 0.8669 at 20°C 

Solubility in Water: S34.8 mg/liter 

Solubility in Organics: Soluble in acetone, ligroin, and carbon 
disulfide; miscible with alcohol, 
ether, benzene, chloroform, glacia,l 
acetic acid, and other organic solvents 

Log Octanol/Water Partition Coefficient: 2.69 

Vapor Pressure: 28.7 mm Hg at 2S°C 

Vapor Density: 3.14 

Flash Point: 4.4OC 

. . 
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Transport and Fate 

Volatilization appears to be the major route of removal 
of toluene from aquatic-environments, and atmospheric reactions 
of toluene probably subordinate all other fate processes. 
Photooxidation is the primary atmospheric fate process for 
toluene, and benzaldehyde is reported to be the principal organic 
product. Subsequent precipitation or dry deposition can deposit 
toluene and its oxidation products into aquatic and terres- 
trial systems. Direct photolytic cleavage of toluene is ener- 
getically improbable in the troposphere, and oxidation and 
hydrolysis are probably not important as aquatic fates. 

The log octanol/water partition coefficient of toluene 
indicates that sorption processes may be significant. However,- 
no specific environmental sorption studies are available and 
the ex,tent to which adsorption by sedimentary and suspended 
organic material may interfere with volatilization is unknown. 
Sioaccumulation is probably not an important environmental 
fate process. Although toluene is known to be degraded by 
microorganisms, and can be detoxified and excreted by mammals, 
the available data do not allow estimation of the relative 
importance of biodegradation/biotransformation processes. 
Almost al.1 toluene discharged to the environment by industry 
is in the form of atmospheric emissions. 

-, 

- 

p1 

c, 

c” 

13 

Health Effects 

There is no conclusive evidence' that toluene is carcino- 
genic or mutagenic in animals or humans. The National Toxico- 
logical Program is currently conducting an inhalation carcin- 
ogenicity bioassay in-rats and mice. 

Oral administration of toluene at doses as low as 260 mg/kg 
produced a significant increase in embryonic lethality in mice. 
Decreased fetal weight was observed at doses as low as 434 mg/kg, 
and an increased incidence of cleft palate was seen at doses 
as low as 867 mg/kg. However, other researchers have reported 
that toluene is embryotoxic but not teratogenic in laboratory 
animals. There are no accounts of a teratogenic effect in 
humans being linked to toluene exposure. 

Acute exposure to toluene at concentrations of 37501,500 mg/m3 
produces central nervous system depression and narcosis in 
humans. However, even exposures to quantities sufficient to 
produce unconsciousness fail to produce residual organ damage. 
The rat oral LDgo 
and 15,000 mg/m 

value and inhalation LCtO value are S,OOO mg/kg 
respectively. Chronic inhalation exposure 

to toluene at relatively high concentrations produces cerebellar 
degeneration and an irreversible encephalopathy in mammals. 
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Toluene, in sufficient amounts, appears to- have the poten- 
tial to significantly alter the metabolism and resulting bio- 
activity of certain chemicals. For example, coadministration 
of toluene along with benzene or styrene has been shown to 
suppress metabolism of the benzene or styrene in rats. The 
estimated weighted average bioconcentration factor for toluene 
and the edible portion of all freshwater and estuarine aquatic 
organisms consumed by Americans is calculated to be 10.7. 

Toxicity to Wildlife and Domestic Animals 

Of five freshwater species acutely tested with 'toluene, 
the cladoceran Daphnia magna was most resistant. The EC and 

values 
%S$hronic t 

for all species range from 12,700 to 313,0005Bg,/liter. 
ests are available for freshwater species. The 

two freshwater algal-species tested are relatively insensitive 
to toluene with EC values of 245,000 ug/liter or greater 
being reported. F;jP saltwater species, EC and LC values 
range from 3,700 ug/liter for the bay shri l J# to 1,028 mg/liter 
for the Pacific oyster. The chronic value in an embryo-larval 
test for the sheepshead minnow is reported to be between 3,200 
and 7,700 pg/liter and the acute-chronic ratio is between 55 
and 97. In several saltwater algal species and kelp, effects 
occur at toluene concentrations from 8,000 to greater than 
433,000 ug/liter. 

. 

Regulations and Standards 

Ambient Water Quality Criteria (USEPA): 

Aquatic Life 

The available data are not adequate for establishing cri- 
teria. However, EPA did report the lowest concentrations 
of toluene known to be toxic in aquatic organisms. 

Freshwater 

Acute toxicity: 17,500 pg/liter 
Chronic toxicity: No available data 

Saltwater 

Acute toxicity: 6,300 pg/liter 
Chronic toxicity: 5,000 pg/liter 

Human Health 

Criterion: 

Toluene 
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NIOSH Recommended Standards: 375 mg/m3 TWA 
.560 mg/m3 STEL 

OSHA Standards: 750 mg/m3 3TWA 
1,120 mg/m Ceiling Level 
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NAME-- 

_, RN - 108-67-8 - 
SY - 1,3,.5-BENZENE **PEER REVLEWED** 
SY - FLEET-X “PEER REVIEWED** 

- SYM-TRIMETHYLBENZENE “PEER REVLEWED** 
g - TMB “PEER REvzEwED=* 

- SY - TRIMEI-HYLBENZOL “PEER REVIEWED** 
**PEER REVIEWED” 

1RCE 
**PEER REVIEWED’* 

- RTEC - NIOSH/OX682.5OOO 
MMFG - EXTRACTED FROM COAL TAR [SRI ] **PEER REVIEWED** 
MMFG - BY DEHYDRATING ACETONE WITH SULFURIC ACID. [MERCK IM)EX 9TH E?D 1976, 

D. 7681 “PEER REVIEWED** 
MMFij - B+ FRACI-IONATION OF COAL TAR & PETROLEUM DISJJILLATJZS. [BROWNING. TOX & 

MEIAB INDUS SOLV 196.5, p. 1111 “PEER REVIEWED** 
IMP - Mesitylene contains 1 wt% pseuodocumeme and 05 wt% other aromatic 

coor&[umMER ENCYC CHEM TECH 3RD ED 1978-PRESENT V18 p&33] 
** 

- FORM - Mesityiene is 98.5 wt% pure [IEIRK-OTHMER ENCYC CHEM TECH 3RD ED 
1978-PRESENT V18 p.8831 “QC REVIEWED” 

MFS - SUN CO, INC, SUN OIL CO OF.PENNSYLVANIA, SUBSID, SUNTIDE REFINING CO, 
SUBSID, CORPUS CHRISII, TEX 78403 [SRI ] **PEER REVIEWED” 

MFS - Koch Chemicai Co, a Div of Koch Refining Co, Specialties Group, Suntide 
Rd, Corpus Christi, TX 78403, (512)2414811 [CHEMICALWEEK BUYERS’ GUIDE 
‘86 p.4091 “QC REVIEWED** 

OMIN - /ME.SI’IYLENE (1,3,5)/ IS ONE OF THREE ISOMERS OF T’RIMEIJ-IYLBENZENE 
. ..EXPOSURE TO ANY OF ISOMERS ALONE IS POSSIBLE...MORE PROBABLE THAT 
EXPOSURE WOULD BE TO AN ISOMEZ’RIC MIXTURE WHICH IS IN ITSELF PORTION OF 

.a++- COAL TAR OR PIZROLEUM DISTTLLATE [ACGIH. TLVS 3RD ED & SUPPL 1971-1979 
, p. 2691 *‘PEER REVIEWED” 

USE - DYESI-UFF INTERMEDIATE, SOLVENI., PAINT THINNBR [ENCYC OCCLJPAT HEALTH & 
SAFETY 1971 , p. 6921 **PEER REVIEWED” 

cI USE - CHEM INI- FOR ANTHRAQUINONE VAT DYES & FOR UV OXIDATION STABILIZERS FOR 
PIAsIlCS [SRI ] “PEER REVIEWED** 

CPAT - ND [SRI ] **PEER RENIEWED” . 
PROD - (1972) PROBABLY GREATER THAN 454X10+5 GRAMS [SRI ] **PEER REVIEWED’* 
PROD - (1975) PROBABLY GREATER THAN 454X10+5 GRAMS [SRI ] **PEER REVIEWED” 

A” PROD - (1986) ND [CITATION ] “QC REVIEWED” 
IMF’I- - (1972) ND [SRi ] **PEER REVIEWED** 
IMFT - (1975) ND [SRI ] “PEER REVIEWED** 
IMPT - (1984) 1.58x10+8 g [BUREAU OF THE CENSUS. U.S. IMPORTS FOR CONSUMFTION 

AND GENERAL IMPORTS 1984 p.l-3271 “QC REVIEWED** 
- EXFT - (1972) ND [SRI ] **PEER REVIEWED’* 

EXPT - (1975) ND [SRI ] **PEER REVIEWED” 
EXPT - (1986) ND [CITATION ] **QC REVIEWED** 
COFO - LIQUID [MERCK INDEX 9TH ED 1976 : p. 7681 “PEER REMEWED** 
COFO - CLEAR, COLORLESS [BROWNING. TOX & MELAB INDUS SOLV 1965 , p. 1111 

**PEER REVIEWED*’ 
ODOR - PECULIAR ODOR WRCK INDEX 9TH ED 1976, p. 7681 **PEER REVIEWED** 
BP - 164.7 DEG C @ 760 MM HG [MERCK INDEX YI?H ED 1976, p. 7681 **PEER 

REVIEWED” 
c* MP - -44.8 DEG C [MERCK INDEX 9TH)i ED 1976, p. 7681 “PEER REVIEWED** . 

MW - 120.19 [MERCK INDEX 9-I-I-I ED l976 , p. 7681 **PEER REVIEWED’* 
DEN - 0.8637 @ 20 DEG C/4 DEG C NERCK INDEX 9TH ED 1976, p. 7681 **PEER 

REVIEWED.8 
SOL - PRACTICALLY INSOL IN WATER; MISCIBLE WITH ALCOHOL, ETHER, BENZENE 

[MERCK INDEX YI-H ED 1976, p. 7681 “PEER RBVIEWED” 
SOL - MISCIBLE WTI’H ACETONE, CARBON -CHLORIDE, PETROLEUM EZHER w. 

HDBK CHEM & PHYS 6oTH ED 1979 C-1721 **PEER REVIEWED” 
SPEC - INDEX OF REFRACI-ION: 1.49541@ 18 DEG C/D [MERCK INDEX 9TI-I ED 1976, p. 

,-A. 
7681 **PEER REVIEWED** 

SPEC - MAX ABSORPTION (ALCQHOL): ti8 NM (LOG E= 2.2); 263 NM (LOG E= 2.2); 267 



hI (LOG E= 2.2); 273 NM (LOG E= 2.3) pKEAsT. HDBK CHEM & PI-IYS 6DTH ED 
1979 C-1721 “PEER REVIEWED** 
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VAPD - 1.006 @- 20 DEG C (AIR= 1) [BROWNING. TOX & METAB INDUS SOLV l%S , p. 
1111 **PEER REVIEWED** 

VAI’ - 1.86 MM HG @ 20 DEG C [BROWNING. TOX & METAB INDUS SQLV 1965, p. 1111 
**PEER REVIEWED** 

OCPP - CONVERSION FACTGRS 1 PPM= 4.92 MG/CU M; 1 MG/L= 2035 PPM [BROWNING. 
TOX & METAB INDUS SOLV 196S.D.1111 “PEER REVIEWED** 

FPOT - MODERATE, VIA HEAT, FIAM& OxiDIZERS [SAX. DANGER PROPS INDUS MATER 
SIT-I ED 1979, p. 7991 “PEER REVIEWED** 

FLIT - 122 DEG F [BROmG. TOX & METAB INDUS SOLV 1965, p. 1111 **PEER 
REVIEWED” 

AUTO - 1022 DEG F [SAX DANGER PROPS INDUS MATER ST-I-I ED 1979, p 7991 “PEER 
REVIEWED” 

FIRP - WATER SPRAY, FOG, FOAM, CO2 [SAX DANGER PROPS INDUS MATER STH ED 1979 
, p. 7991 “PEER REVIEWED** 

EXPL : . ..RI~K OF...EXPLOSION REQUIRES THAT CONCN OF VAPOR IN ATMOSPHERE IS 
KEPT BELOW 35-50 PPM BY MEANS OF EFFECTIVE L%NlTLATION OR, PREFERABLY, 
LOCAL APPLIED EXHAUST VENTIIATION. =EIHYLBENzENEs / @NC%2 QCCUPAT 
HEALTH&SAFETY 1971, p. 6921 ‘*PEER REVIEWED** 

REAC - REACTS VIOLENTLY WITH NITRIC ACID. [SAX. DANGER PROPS INDUS MATER SIH 
ED 1979, p. 799) l =PEER REVIEWED** 

OPRM - WHEN, FOR PURPOSE OF WELDING OR Cl.TITNG, HEAT HAS TO BE APPLIED TG 
VESSEL THAT HAS CONTAINED TRIM ETHYLBENZENE VESSEL SHOULD FIRST BE 
DRAINED, PURGED & TESIED AS FOR ENTRY. A-RIMETHYLBENZENES/ lENCYC 
QCCUPAT HEALTH & SAFETY 1971, p. 6921 **PEER REVIEWED** ’ - 

SHIP - CONTAINERS DRUMS, TANK TRUCKS [HAWLEY. CONDENSED CHEM DICI’NRY 9I-H ED 
1977, p. 5511 “PEER REVIEWED’* 

SIRG - STORAGE TANKS SHOULD BE MOUNDED TO CONFINE ESCAPING LIQUID & ESCAPE 
FROM PROCESS VESSELS SHOULD BE CONTROLLED IN SIMILAR MANNER BY SILLS @ 
DOORWAYS, DESIGN OF FLOORS, El-C. ~BEN’ZENES/ [ENCYC OCCUPAT 
HEALTH & SAFETY 1971, p. 6921 “PEER REVIEWED** 

DOT - Health Hazards: Poisonous; may be fatal if inhaled, swallowed or 
absorbed through skin. Contact may cause burns to skin and eyes. Runoff 
from fire control or dilution water may cause pollution. [DOT. 
EMERGEN(SY RESPONSE GUIDEBOOK 1987 G-281 l *QC REVIEWED** 

DOT - Fire or Explosion: FIammabIe/combustible material; may be ignited by 
heat, sparks or flames. Vapors may travel to a source of ignition and 
flash back. Container may explode in heat of fue. Vapor explosion and 
poison hazard indoors, outdoors or in sewers. Runoff to sewer may 
create fire or explosion hazard. [DOT. EMERGENCY RESPONSE GUIDEBOOK 
1987 G-28] ‘*QC REVIEWED** 

DOT - Emergency Action: Keep unnecessary people away; isolate hazard area and 
deny entry. Stay upwind; keep out of low areas. Self-contained 
breathing apparatus and chemical protective clothing which is 
specificaIIy recommended by the shipper or producer may be worn but 
they do not provide thermal protection unless it is stated by the 
clothing manufacturer. Structural firefighter% protective clothing is 
not effective with these materials. Isolate for l/2 mile in all 
directions if tank car or truck is involved in fire. C4LL CHEMTREC AT 
l-g004249300 FOR EMERGENCY ASSISTANCE. If water pollution occurs, 
notify the appropriate authorities. [DOT. EMERGENCY RESPONSE GUIDEBOOK 
1987 G-281 “QC REVIEWED** 

DOT - Fire: Small Fires: Dry chemical, CO2, Halon, water spray or standard 
foam. Large Fues: Water spray, fog or standard foam is recommended. 
Move container from fire area if you can do it without risk. Dike fue 
control water for later dii; do not scatter the material. Cool 
containers that are exposed to flames with water from the side until 
well after fire is out. Stay away from ends of tanks Withdraw 
immediately in case of rising sound from venting safety device or any 
discoloration of tank due to-fire. DOT. EMERGENCY RESPONSE GUIDEBOOK 
1987 G-281 “QC REVfEWED** , 

DOT - Spill or-Leak Shut off ignition sources: no flares, smoking or flames 
in hazard area. Do not touch spilled materiai; stop leak if you am do 
it without risk. Water spray may reduce vapor; but it may not prevent 
ignition in closed spaces. Small Spilh: Take up with sand or other 
noncombustible absorbent material and date into containers for later 
disposal. Large Spills: Dike far ahead oiliquid spill for later 
disnosal. IDOT. EMERGENCY RESPONSE GUIDEBOOK 1987 G-281 “QC REVIEWED** 

DOT - First Aiiid: Move victim to fresh air and call emergency medical care; k 
not breathing, give artificial respiration; if breathing is difficult, 
give oxygen. Remove and isolate contaminated clothing and shoes at the 
site. In case of contact with material, immediately flush skin or eyes 



with running water for at least 15 minutes. Keep victim quiet and 
maintain normal body temperature. Effects may be delayed; keep victim 
under observation. [DOT. EMERGENCY RESPONSE GUIDEBOOK 1987 G-281 l *QC 
REVIEWED” 

THIS OVERVIEW IS A SUMMARY. CONSULT THE COMPLETE POISINDEX (R) DATABASE FOR 
TRBATMENT PURPOSES. COPYRIGHT 1974-YEAR MICROMBDEK, INC ALL RIGHTS 
RESERVED. DUPLICATION PROHIBITED. _ 

EMT - LIFE SUPPORT 

This overview amumcs that basic life support measures have 
been instituted. 

CLINICAL EFFECTS 

SUMMARY 
o Mesitylene is an irritant of eyes, skin, and the 

respiratory tract. Chronic exposure may cause 811 
asthmatic-like bronchitis. Aspiration may cause 
chemical pneumonitis with pulmonary edema and 
hemorrhage. Mesitylene causes CNS depression and 
narcosis. Thromboeytopenia, mild anemia, and 
coagulation disorders may also occur. Elevations in 
liver function tests have been noted. 

LABORATORY 

o A number of chemicals produce abnormalities of the 
hematopoietic system, liver, and kidneys. Monitoring 
complete blood count, urinalysis, and liir and kidney 
function tests is suggested for patients with significant 
exposure. 

0 If respiratory tract irritation is present, monitor 
arterial blcod gases, chest x-ray, and pulmonary function 
tests. 

TREATMENT OVBRVIEX’ 

SUMMARY 
0 Move victims of inhalation exposure from the toxic 

environment and administer 100 percent humidified 
supplemental oxygen with assisted ventilation as 
required. Exposed eyes and skin should be thoroughly 
flushed with water. Inducing EMESIS should MOST LIKELY 
BE AVOIDED. Cautious gastric hoage and administration 
of activated charcoal might be beneficial. If CNS 
depression is present, airway compromise and inadequate 
ventilation may occur. 

ORAL EXPOSURE 
GASTRIC LAVAGE: May be indicated if performed soon 
after ingestion, or in comatose or convulsing patients. 
Protect airway by placement in Trendelenburg and left 
lateral decubitus position or by cuffed endotracheal 
intubation. Lange return should approximate fluid 
given. 
Ensure airway patency and adequacy of ventilation and 
oxygenation. Endotracheal intubation, supplemental 
oxygenation, and assisted ventilation could be rquired. 
Carefully monitor complete blood count and clotting 
parameters. If sewere anemia or bleeding disorders 
occur, transfusion therapy with whole blood or packed 
red blood cells and fresh frwzen plasma could be 
required. Vitamin K therapy could be required for 
correction of clotting abnormalities. 
Observe patients with ingestion carefully for the 
possible development of esophageal or gastrointestinal 
tract irritation or burns. If signs or symptoms of 
esophageal irritation or burns are present, 
esophagoscopy may be considered to determine the extent 
of injury. 

INHAIA%‘I~N EXPOSURE 
o DECONTAMINATION: Move patient to fresh air. Monitor 

for respiratory distress; if cough or difticulty in 



breathing develops, evaluate for rqiratory tract 
irritation, bronchitis, or pneumonitis. Administer 100% 
humidified supplemental oxygen with assisted ventilation 
as required. 
If bronchospasm and wheezing are present, treatment with 
inhaled sytnpathomimetic agents may be required 
PULMONARY EDEMA Maintain ventilation and oxygenation 

with close arterial blood gas monitoring If PO2 
remains less than 50 mmHg, PEEP or CPAP may be 
necessary. Avoid net positive fluid balance; monitor C--m .__ 
through central line or Swan Canx catheter. 

EYE EXPOSURE 
o DECONTAMINATION: Exposed eyes should be irrigated with 

copious amounts of tepid water for at least l5 minutea. 
If irritation, pain, swelling lacrimation, or 
photophobia persist, the patient should probably be seen 
in a health care facility. 

DERMAL EXPOSURE? 
o DECONTAMINATION: Wash exposed area extremely thoroughly 

with soap and water. A physician may need to examine 
the area if irritation or pain persist. 

o Treat dermal irritation or burns with standard topical 
therapy- Patients developing hypersensitivity dermal 
reactions may require treatment with systemic ortopical 
corticosteroids or antihistamines 

RANGE OF TOXICITY 

o 4 of 10 rats died following inhalation of 2lOO ppm for 24 
hours. An oral dose of 5 mL/kg caused death in 1 of 10 
rats. The TCLo for humans is 10 ppm with somnolence and 
respiratory tract irritation noted. 

REFERENCE [Rumack BH & Spoerke DG: POISINDEX(R) Information 
Systems Micromedex Inc., Denver, CO, 1989; CCIS CD-ROM 
Volume 62, edition exp February 28,199O. ] 

HTOX - . ..THE LIQUID SOLVENT IS PRIMARY SKIN IRRITANT, BUT SYSTBMIC 
INTOXICATION DUE TO ABSORPTION THROUGH THE SKIN IS NOT PROBABLE 
DEPOSITION OF LIQUID INTO THE LUNGS CAUSES CHEMICAL PNEUMONITIS AT SITE 
OF CONTACI. HIGH CONCENTRATIONS OF VAPORS (So00 TO 9000 PPM) CAUSES CNS 
DEPRESSION. [ACGIH. TLVS 3RD ED & SUPPL 1971-1979, p. 2691 **PEER 
REVIEWED** 

HTOX - WORKERS EXPOSED FOR YEARS TO SOLVENT “FLEET-X-OV-99” (39% MESITYLENE & 
50% PSEUDOCUMENE)/...HAD SYMPTOMS OF NERVOUSNESS, TENSION, ANXIETY AND 
ASTHMATIC BRONCHtiS. . ..PERIPHERAL BLOOD SHOWED TENDENCY. TO 
HYPOCHROMIC ANEMIA AND DEVIATION FROM NORMAL COAGULATION...VAPOR CONCN 
WAS lo-60 PPM... IACGIH. TLVS 3RD ED & SUPPL 1921-1979, p. 2691 **PEER 
REVIEWED” - 

_ _ 

h mOX - IN ANIMALS SUBIECTED TO ACUTE LETHAL INTOXICATION, DEATH WAS PRECEDED 
BY CNS DEPRESSION AND RESPIRATORY FAILURE. [ENCYC OCCUI’AT HEALTH & 
SAFETY 1971, p. 6921 **PEER REVIEWED** 

NTOX - . ..R‘4TS...INHAL4 TlON..AUTOPSY SHOWED HYPEREMIA OF LUNGS WITH 
THICKJZNING OF ALVEOLAR WALLS AND SOME FATTY CHANGES IN THE LIVER 
PROWNING. TOX L METAB INDUS SOLV 1965 , p. 1141 **PEER REVIEWED” 

N-I-OX - DURING A SINGLE CONTINUOUS 24-HOUR EXPOSURE AT 2400 PPM MES- 4 
OUT OF 16 RATS DIED OF RESPIRATORY FAILURE... [ACGIH. TLVS 3RD ED & 
SUPPL 1971-1979, p. 2691 “PEER REVIEWED** 

NTOX - . ..EXPOSED RATS AT 1700 PPM OF AN ISOMERIC MIXTURE FOR l&21 DAYS...NO 
FATALITIES OR OTHER ADVERSE TOXICOLOGICAL EFFECTS. EXPOSURE FOR 4 
MONTHS TO SAME CONCENTRATION CAUSED DIMINISHED WEIGHT GAIN AND 
INCREASING LYMPHOPENIA AND NEUTROPHILIk MARKED CNS DEPRESSION WAS ALSO 
OBSERVED. ~~,4IXTURE/ [ACGII-I. TLVS 3RD ED & SUPPL 1971-1979, p. 
2691 “PEER 

ADE -ABSORPTION TARES PLACE MOST READILY BY INHALATION OF THE VAPOR, BUT THE 
LIQUID CAN BE ABSORBED FROM THE GASTRO- INTESIINAL TRACT, AND PROBABLY, 
THOUGH SLOWLY, BY THE INTACT SKIN, [BROWNING. TOX & METAB INDUS SOLV 
196.5 , p. 1121 **PEER REVIEWED’* 

ADE - . ..ONLY A SMALL PORTION IS EXCRETED UNCHANGED BY THE LUNGS, THE GREATER 
PART IS OXIDIZED TO WATER-SOLUBLE ME?TABOLITES, WHICH ARE EXCRETED BY 
THE URINE, PARTLY FREE, PARTLY CONJUGATED WITH GLYCINE AND MESITYLENIC 
ACID IBROWNING. TOX & METAB INDUS SOLV 1965, n. 1121 **PEER REVIEWED** _ 

ADE - . ..INCR IN URINARY PHENOLS, BOTH FREE & BOUND, IN RATS SUBJECTED TO 
INHAL4TION OF 290.580 & 1700 PPM OF ‘FLEET-X-DV-99’. ..SINGLE SC 

-. 
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INJECTION OF MESITYLENE (5 ML/KG BODY WT) INCR URINARY EXCRETION OF ORG 
SULFATES. /ISOMERIC MIXT OF 39% MESITYLENE & 50% PSEUDOCUMENB USED/ 
[BROWNING. TOX & MEI’AB INDUS SOLV 1965, p. 1121 **PEER REVIEWED** 

MEXB- . ..ONLY A SMALL PORTION IS EXCRETED UNCHANGED BY THE LUNGS, THE GREATER 
PART IS OXIDIZED TO WATER-SOLUBLE METABOLITES, WHICH ARE EXCRETED BY 
THE URINE, PARTLY FREE, PARTLY CONJUGATED WITH GLYCINE AND MESITYLENIC 
ACID [BROWNING. TOX & MEI’AB INDUS SOLV 1965, p. 1121 “PEER REVIEWED** 

MEIB - MESITYLINE YIELDS 2,4,6TRIMETHYLPHENOL IN RAT. BAKKJ$ OM & SCHELINE, 
RR, TOXICOL APPL PHARMAC, 16,691(1970). /FROM TABLE/ [GOODWIN. HDBK 
IN-TERMED METAB AROMAT COMPD 1976 M-S] **PEER REVIEWED** 

c MET-I-B - ONE MEIABOLITE OF MESIl-YLENE IS 3&DIMEDiYLBc~&C&CID. [LAHAM S, 
MATUI’INA EO; MICRODETERMINATION OF MESITYLENI HUMANURINE; 
ARCH TOXIKOL 30 (3) 199-205 (1973)] **PEER REVIEWED** 

METB - APPROX 78% OF ORAL DOSE OF MESI’TYLENE WAS EXCRETED AS 
3,5-DIMEIHYLHIPPURIC ACID; ADDITIONAL 7.6 & 8.2% WERE EXCRETED AS 
GLUCURONIC & SULFURIC ACID CONJUGATES. WIKULSKI PI, WIGLUSZ R; THE 
COMPARATIVE METABOLISM OF MESITYLENE, PSEUDOCUMENE, & HEMIM- IN 
RATS; TOXICOL APPL PHARMACOL 31 (1) 21-31 (1975)] **PEER REVIEWED** 

INTC - EFFECT OF PHENOBARBITAL ADMIN ON METABOLISM IS DUE TO INCR IN RATE OF 
AROMATIC HYDROXIATION RATHER THAN IN RATE OF FORMATION OF CORRESPONDING 
CARBOXYLIC ACID. [MIKULSKI PI, WIGLUSZ R; THE COMPAR4TIVE METABOLISM OF 
MESITYLENE, PSEUDOCUMENE, & HEMIMELL ITENE IN RATS; TOXICOL APPL 
PHARMACOL 31 (1) 21-31 (197511 “PEER REVIEWED** 

INTC - Groups of 5 fern& SPF Spragu~Dawiey tats (200 to 220 g) were exposed 
via inhalation for 2 hr to 120. 180,400. or 720 oom mcsitvlene. 
without or in combination with l&O or 4000 ppm ethyl a&t&. 
Immediately after exposure, blood samples were cokcted. Coqxxurc 
with ethyl acetate lowered blood concn of inhaled mesityIene, but the 
effect was not statistically significant. For example, at 400 ppm 
mcsityIene. control blood concn was 175.8 + or - 2.1) x 106 moI/I vs 
68.8 ; or : 7.8) x 10-6 mot/l at 4OCUlbpm ethyl ace&. Fruundi KI et 
ah Bull Environ Contam Toxicol 42 (4): 495-8 (198911 “QC REVIEWED” 

NATS - OCCURS IN COAL TAR & IN PkI’ROLIkJM ?RUDES. [MERCK INDEX 9l-H ED 1976, p. 
7681 **PEER REVIEWED” 

- ARTS - A component of high octane gasoline at 132 wt% ~RSCHUEREN. HDBK 
ENVIRON DATA ORG CHEM 1983 u.8121 “QC REVIEWED’* 

WATC - TRIMETHYLBENZEm 6.1 UG/i, IS -HIGHEST CONCN IN FINISHED WATER /FROM 
TABLE TRIMETHYBENZENE/ [NRC DRINKING WATER &t HEALTH 1977, p. 7991 

pp‘ 
**PEER REVIEWED** 

TLV - 25 PPM (APPROX 120 MG/CU M) [ACGIH. TLVS 3RD ED & SUPPL 1971-1979, p. 
2691 **PEER REVIEWED** 

CLAB -THE EXTRACT OF METABOLITE 35-D IMETHYLBENZOIC ACID, IS DETERMINED BY 
MEANS OF THIN LAYER CHROMATOGRAPHY, W LIGHT, & FINALLY 
SPECTROPHOTOMETER METHOD IS SPECIFIC FOR 35-D IMEIHYLBENZOIC ACID. 
[LAHAM S, MATUTINA Eo; MICRODETERMINATION GF MES ITYLENICACIDINHUMAN 
URINE: ARCH TOXIKOL 30 (3) 199-205 fl973)l “PEER REVIEWED*’ 

I”- 

EXP - <Date entered: 09/D/89> G;dups of 5 fkmaI;‘SPF Sprague-DawIey rats 
(24Xl to 220 g) were exposed via inhalation for 2 hr to 120, 180,4UO, 
or 720 ppm maitylene, without or in combination with 1000 or 4CQO ppm 
ethyl acetate. Immediately after exposure, blocd samples were 
collected. Co-exposure with ethyl acetate lowered blood concn of 
inhaled mesityIene, but the effect was not statistically significant. 
For example, at 400 ppm mcsitylcne, control blood concn was (75.8 + or 
- 2.1) x 106 mol/I vs 68.8 + or - 7.8) x lo-6 mol/l at 4000 ppm ethyI 
acetate. [Frcundt KJ et al; Bull Environ Contam Toxic01 42 (4): 495-S 
(1989)] "QC REnEwED** 
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XYLENES 

summary 

Xylene has been shown to be fetotoxic in rats and mice. 
In humans, exposure to high concentrations of xylene adversely 
affects the central nervous system and irritates the mucous 
membranes. 

Background Information 

Xylene has three isomers, o-, m-, and p- xylene. These 
three generally have similar chemical and biological character- 
istics and therefore will be discussed together. 

CAS Number: Mixed: 1333-20-7 
m-Xylene: 108-38-3 
o-Xylene: 95-47-6 
p-Xylene: 106-42-3 

Chemical Formula: C6H4KH312 

IUPAC Name: Dimethylbenzene 

Important Synonyms and Trade Names: 

Mixed xylene: Dimethylbenzene, xylol ' 
m-Xylene: 1,3=Dimethylbenzene, m-xylol 
o-Xylene: 1,2-Dimethylbenzene, o-xylol 
p-Xylene: 1,4-Dimethylbenzene, p-xylol 

Chemical and Physical Properties 

Molecular Weight: 106.17 

Boiling Point: Mixed: 137014ooc 
m-Xylene: 139oc 
o-Xylene: 144oc 
p-Xylene: 138OC 

Melting Point: m-Xylene: -4aoc 
o-Xylene: -2soc 
p-Xylene: 13oc 

Specific Gravity: 0186 

Solubility in Water: 160 mg/liter at 25 degrees Celsius 
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Solubility in Organics: Soluble in alcohol, ether, and other 
organic solvents 

Log Octanol/Water Partition Coefficient: 3 

Vapor Pressure: 10 mm Hg at 25 degrees Celsius 

Vapor Density: 3.7 

Flash Point: 25 degrees Celsius (closed cup) 

Transport and Fate 

Volatilization and subsequent photooxidation by reaction 
with hydroxyl radicals in the atmosphere are probably important 
transport and fate processes for xylene in the upper layer 
of soil and in aquatic environments. Products of the hydroxyla- 
tion reaction include carbon dioxide ,.peroxyacetylnitrate (PAN), 
and cresol. Xylene binds to sediment in water and to organics 
in soils, and undergoes microbial degradation. Biodegradation 
is probably the most important fate process in both soils and 
in the aquatic environment. Xylenes have been shown to persist 
for up to 6 months in soil. Because of their low water solubil- 
ity and rapid biodegradation, xylenes are unlikely to leach 
into gro.undwater in high 'concentrations. 

Health Effects 

The National Toxicology Program (NTP) is testing xylene 
for carcinogenicity by administering it orally to rats and 
mice. Although the results have not bfen finalized, it does 
not appear to be carcinogenic in rats. Results have not been 
reported for mice. Xylene was found not to be mutagenic in 
a battery of short-term assays. Xylene was not teratogenic 
but has caused fetotoxicity in rats and mice. Acute exposure 
to rather high levels of xylene affects the central nervous 
system and irritates the mucous membranes. There is limited 
evidence of effects on other organ systems, but it was not 
possible to attribute these effects solely to xylene as other 
solvents were present. The oral LDSo value of xylene in rats 
was 5,000 mg/kg. 

. 

Toxicity to Wildlife and Domestic Animals 

Xylene adversely affected adult trout at concentrations 
as low as 3.6 mg/liter in a continuous flow system and trout 

Iw .C. Eastin, NTP Chemical Manager; personal communication, 1984. 
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fry avoided xylene at concentrations greater than 0.1 mg/liter. 

E' "29 
value in adult trout was determined to be 13.5 mg/liter. 

ues for other freshwater fish were around 30 mg/liter 
in5% static system, which probably underestimated toxicity. 
Only a few studies have been done on the toxicity of xylene. 
to saltwater species. These indicated that the m- and o-xylene 
isomers probably have similar'toxicities and are probably less 
toxic than p-xylene, and that saltwater species are generally 
more susceptible than freshwater species to the detrimental 
effects of xylene 
LC 

(LC5 
= 2 mgjliter for f3 

= 10 mg/liter for m- and o-xylene and 
-xylene). However, it should be stressed 

thse these generalizations are based on results from limited 
data. 

No information on the toxicity of xylenes to terrestrial 
wildlife and domestic animals was available in the literature 
reviewed. However, because of the low acute toxicity of xylenes 
it is unlikely that they would be toxic to wild or domestic 
birds and mammals. 

Requlations- and Standards 

NIOSH Recommended Standards (air): 435 mg/m3 TWA 
870 mg/m3/10 min Ceiling Level 

OS-I-LA S-tandard (air): 435 mg/m3 TWA 
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January 24, 1990 

Commanding Officer 
SUBMARINE BASE NEW LONDON 
Groton, CT 06349-5000 

Attn : Mr. Bill Mansfield (Code 803/WM) 

C 

- p 

P” 

P- 

-2 : 

d 

Re: Submarine Base New London, 
Passive Gasoline Recovery 
System 

Pile : 1862.023 

Dear Mr. Mansfield: 

Enclosed is the information on the passive recovery system I mentioned in 
our last telephone conversation. The information is self-explanatory. The 
Auto-Skimmer removes the free phase petroleum layer by skimming the water 
surface, it doesn’t depress the water table. This passive system can be 
used with the present 2” ID monitoring wells, OBG-1 and OBG-2. We feel a 
passive recovery system may remove a substantial amount of free phase 
gasoline from wells OBG-1 and OBG-2 due to the height of the product 
present in these wells and the lack of draw down shown by these wells 
during previous sampling operations at the site. An active recovery system 
would required the drilling of an 18” ID hole and installation of a 12” ID 
recovery well. This system can be delivered in a week, as these units are 
presently in stock at the vendor’s warehouse. This system is mobile; note 
the picture where one average size man moves the auto skimmer. The 
system needs a 15 amp, 115~ power source and can be delivered with 2 float 
switches that will be inserted into two separate 55 gallon drums used for oil 
and wastewater collection. The float switches allow unsupervised operation 
of the unit. When the water level or oil level in either 55 gallon drum 
contacts either float switch, the auto skimmer shuts off. The auto skimmer 
also contains a 15 gal oil/H, 0 separator. 

Costs include : 

Rental cost of Auto-Skimmer $ 1,40O/mo. 
Rental cost of Winter blanket $ 140/mo. 
(prevents water handling parts from freezing; optional) 

O’Brien & Gere Engineers, Inc 
100 Summer Street I Suite 2904 I Boston, MA 02110 I61 7-423-2919 
Hawthorne, NY New York, NY Philadelphia, PA St. Louis, MO Syracuse, NY Washington, DC 
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k. 

Freight transportation to Groton, CT (round-trip) $ 500 

- 

I 

Unit decontamination upon return to vendor $ 200 

The unit is delivered by common carrier (i.e., Roadway, tractor-trailers) 
and a fork lift would be needed to remove the approximately 650 lb. unit 
form the rear of the truck. 

The vendors have said that start-up is easy, so that the unit start-up can 
be performed without the need for vendor technicians to be present. If 
necessary we can get telephone assistance from vendor representatives. For 
a vendor representative to be present for start-up would cost an extra 
$500 /day and expenses from port-to-port. The unit comes with a warranty 
in case maintenance is needed. For maintenance covered by the warranty 
(e.g., maintenance not considered as originating from mistreatment of the 
unit) a technician will be supplied by the vendor at no charge. 

Very truly yours, 

O’BRIEN & GERE ENGINEERS, INC. 

iClay Wallace-Reilly 
Design Engineer 

CWR : WWWO04 
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Enclosure 

cc: T . A. Jordan 
E . P. Zimmerman 
R. G. Stromberg 
B. Helland (NORTHDIV) 
M.A. Randazzo 

wwwoo4 O’BRIEN 6 GERE 



AUTO-SKIMMERw Pawiea-~sruorrc.ro93 
Operational Versatility 

PORTABLE MODEL 

TRAILER MODEL 

Four Types of installation Available 
Tne s?andard Portable Model AutoSkimmer-:, (far rtght. 

above) can be wheeled easily trom well to Well and set uD in 
less than 20 mnutes. In addltlon to this s!andard model. the 
Au!o-Skimmer:v IS now avadable in two otner models: the 
Trailer Model, which can be towed from site to ste on the 
open road and the Stationary Model, whch can be in- 
stalled above or below grade n an enclosure 40 inches 
w:ae by 50 Inches long by 24 inches high or deep. 

Ir. addition to the standard construction. which is COmpati- 
bie with most petroleum products and fresh groundwater. all 
three models are avariable rn Corrosion Resistant Con- 
struction for aggressve water environments. or Chemical 
Resistant Construction ior recovering Industrial chemicals 
and solvents. 

All Models Operate in Any Diameter 
Well, Sump or Manhole 

3ecause of its unique design, all models of the Auto- 
Skimmer-.., can effectively recover product from any 
well, sump or manhole with a diameter of two inches 
or greater. Where a water table depresson pump !s de 
sred. G may be used in conjunction wtth the AutoSklmmer-,. 
in .welis that are tour lncnes in diameter or larger. 

All mooels can be easily modlfled in the field to fit any we:’ 
dzmeter from several feet down to two rncnes in if% than 
30 minutes. 

Thrs extreme versaiiilty lo quickly and easily access wells 
of difierenl diameters provides great flexibility to any recov- 
ery program. Recovery centers may be changed mth no 
IOSi time or addItional well construction expense by ufiltz~ng 
observatcon wells for recovery. The Aulo-Skimmer,, may 
also be periodically rotated among various recovery wells 
and observation wells to improve the recovery efficiency. 
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Automatic Recovery of Floating Hydrocarbons 
From Water Wells 



Recovers up to 6000 
gallons per week 

Performance Curves 

Recovery Capability 
The maximum recovery rate of the 
AutoSkimmer.v is a function of the 
well diameter and the depth to the 
product layer as illustrated by 
these performance curves. How- 
ever, the actual long term recov- 
ery rate of a given well will be gov- 
erned by the product yield of that 
well. 

Product Transfer 
The integral oil/water separator 
automatically transfers recovered 
product lo an adjacent drum or 
tank under a maximum discharge 
pressure of 10 psi. If greater prod- 
uct discharge pressures are re 
quired, an auxiliary product dls- 
charge pump is provided. 
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Automatically Adjusts to Changing Liquid Level 
Because it mechanically senses the buoyancy of the sonal. or storm events: even periodic cycling of 
empty recovery vessel as It becomes partially sub pumps in nearby welis. or an optional water table de- 
merged, the Auto-Skimmer.,, will lower the vessel until pression pump in Ihe same well. 
it automatlcally locates the liquid level each time it en- 
ters the well. As this function is mechanical. there is no 

Additionally. Auto-Skimmer’% ability to automatically 

reliance on electrical probes. which tend to become 
locate the llqyid level saves considerably on time and 

csated wrth hydrocarbons and malfunct!on. Instead, 
cost when moving from well to well, since no adjust- 

Auto-Skimmer’s mechanical system reliably adjusts to 
men& are required for any variation in the depth to the 

any change in liquid level resulting from tidal, sea- 
producl layer. 

Continuous Recovery Mode 
Auto-Skimmer-,., offers a continuous recovery mode for 
high rates of free product entry into the well. Actfvated 
by a single switch on the Master Control Panel, the 
recovery vessel will continuously travel in and out of 
the well. pausing only to skim product and for its con- 
tents to be pumped Into the separator. As the recovery 
capability of the Auto-Skimmer-~.. in continuous recov- 
cry mode, typically exceeds the product yield of the 
well. product will be removed as rapidly as it accumu- 
iares in the well. 

Timed Recovery Mode 
Wf:en the product yield of the well is low compared to 
Auto-Skimmers’ maxlmum recovery rate in continu- 
ous run, !ne snot may be operated in a timed recovery 
mode. Under ths operating mode. any time delay of 
se\,eral seconds to thirty hours between skimmlng cy- 
cles may be selected. 

Tined recovery mode is an option which provides for 
the effic,ent removal of small quantities of product 
wh:le ma nts ning the water surface in an essentially 
product-free cond&on. This mode of operation may 
be selected s mply by turning the continuous recovery 
mode SW :ch off. and setting the trmed recovery mode 
1:mer to tlie desrreo Interval. 



Portable 0 Completely Automatic Recovery 
Explosion Proof Electrical Components 

._. i-.. -- .- a_ . -. ..- 
TRAILER MODEL 

STATIONARY MODEL 

PORTABLE MODEL 

~~~_ ~~~ 

STATIONARY MODEL 
(below grade installation) 

AUTO-SKIMMERlhR is The Practical Alternative to expensive large 
diameter recovery wells, clogging filters, fouling probes and expensive 
maintenance that escalate the costs of your recovery program. 

OPERATING ADVANTAGES OF THE AUTO-SKIMMER-r. 

l Recovers up to 6,000 gallons of product per week from wells, sumps, and manholes with diameters ranging from 
many feet down to two inches. 

l Works with or without a water table depression pump. 

l Automatically adjusts to changing water levels due to tidal, seasonal or pumping cycles. 

l Operates without complicated and expensive downhole filters or probes. 

l Works equally well in products ranging from gasoline to No. 4 fuel oil. 

l Installs in less than 20 minutes. 

l Leaves no measurable free product on the water surface. 
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Automatic Skimming Cycle 

Operating Principle 

0 1. Tne control mechanism auto- 
matically lowers a recovery ves- 
sel into tne well until it has par- 
tially entered the liquid. and 
becomes sirghtly buoyant. 

0 2. The weight change resulting 
from the bouyancy causes the 
control mechanism to begin 
lowering the recovery vesse! in 
a senes of short pulses. pa&ing 
momentarily at each interval to 
permit the smooth skrmming of 
free product over the slightly 
submerged nm of the vessel. 

0 3. When the recovery vessel IS ap- 
proximately 316 full. the unrt me- 
chanicaliy senses its increased 
weight and automatically rarses 
the vessel before it overfills. 

0 4. Upon return of the recovery 
vessel to the surface. its con- 
tents are automatcatty pumped 
into the built-in oil/water separa- 
tor from which the product is si- 
multaneously pumped to a col- 
lection tank. and water is either 
returned to the well. or to sur- 
face disposal. 

Pulsing actton can be set to as #tie 
as lie” intervals to allow for efficient 
skimming of even small product 
thrckness. 
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